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Flower in the crannied wall, 

I pluck yon out of the crannies ; — 

Hold yon here, root and all, in my hand, 
Little flower, — but if I could understand 
What you are, root and all, and all in all, 
I should know what God and man is. 


Tennyson, 




PEEFACE. 


I N February, 1913 I received infonxiation from the Governmeiit of 
the United Provinces that I had been selected to compile a 
descriptive list for the area embraced by the Knmaon Civil Divisioitf 
The list was published in 1922, but the information included in this work 
was not so comprehensive as was originally intended, and in consequence 
it was eventually decided that I should aim at producing a small local 
forest flora for the same area. The preparation of this flora may 
therefore be said to have been spread over a period of 13 years. During 
the last of these years my vmrk has enabled me to pay brief visits to parts 
of the submontane divisions, but as the manuscript had already been 
sent to press I could only make use of my added information to a limited 
extent. Of the remaining 12 years, seven were spent in the Garhwal 
hills, two on leave, and for three I was working as Instructor at the 
Dehra Dun Forest College where my duties included short tours in the 
Famnagar, Naini Tal and Eanikhet Forest Divisions. It will thus be 
seen that whereas I had ample opportunities for studying most of the 
hill species, I was not equally fortunate with regard to those of the 
submontane tracts. Whilst on leave I was able to spend a short time 
at Few, but the time available was only sufficient to enable me to 
investigate doubtful points which had arisen whilst I was working at 
Dehra Dun and I was unable to do more than this. 

I have compiled a list of the principal works consulted, but Parker’s 
Punjab Flora is that which above all others has been my mainstay. 
From this flora I have abs^acted more freely than from any other, and 
it is scarcely too much to state that the present work could not have 
been completed without it. Next after Parker’s Flora I have been 
mostly indebted to Duthie’s, Haines’ and Gamble’s Floras, and here 
again I can hardly overstate my indebtedness. I am also pleased to 
be able to place on record my gratitude to the many who have helped 
m.e in other w’-ays. Mr. E. N. Parker, the present Forest Botanist, at 
the Forest Eesearch Institute, Dehra Dun, has been unstinting in his 
personal assistance and has also given me every possible help whilst 
vmrking in the Dehra Dun Herbarium, and here I must also mention 
the kindly help given me by the Curator, Mr. B, L. Gupta. Scarcely 
less am I indebted to Mr. E. S. Hole, c.i.b., who preceded Mr. Parker 
as Forest Botanist; also Messrs. H. Champion and W. J. Lambert 
who supplied me with many valuable notes and whose names I have 
frequently quoted in the text. My thanks are also due to the Director 
and Herbarium staff of the Eoval Botanic Gardens, Kew, for every 
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facility given me whilst working in the Kew Herbarium, and finally I 
cannot omit to mention the helpful assistance and advice kindly given 
on many occasions by my friend the late Mr. J. S. Gamble, c.i.B. 

In conclusion I may say that the compilation of this flora, though 
devoid of any pretentions, has proved a labour of absorbing interest, 
and when my spirits have flagged I have received much encouragement 
from the following lines by Goethe- — 

Art little ? Do thy little well : 

And for thy comfort know 

The great can do their greatest work 

No better than just so. 

If it may be said that I have done my little well, that is all I 

ask. 

March , 1926. A. E. OSMASTON. 
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INTRODUCTION. 


T he title of this flora gives the area dealt with as liumaoii, by 
which is meant the Knmaon Civil Division. Actually the area 
does not include a narrow strip of plains country lying to the south of the 
submchtane reserved forests, though included within the Eiimaon Civil 
Division, since the boundaries of the reserved forests have been accepted 
as being a more convenient limit for our purpose; the flora being 
primarily intended for forest officers. This can be seen on the map. 

I have included as far as possible such trees, shrubs and woody 
climbers as are indigenous, besides a few which are not indigenous but 
which are more or less completely naturalised. No herbs have been 
described, though doubtless opinion will differ' as to whether I have 
drawui a correct line in every case between shrubs and herbs. As a 
rule those plants |..)Ossessing an insignificant perennial and woody portion 
to the stem but with tall and robust herbaceous portions have been 
incIiKled, as for instance Strobilanthes atropurpureus , Nees. ; whilst 
others with weak and inconspicuous stems have been excluded, even 
thougli the root-stock is perennial and more or less woody such as 
Croialaria alata, Ham, diiid Argyrolobium. flaccidiim , Jaiib. and Spach, 
The total number of species described is 816 distributed over 94 
families, and if species which are sometimes herbaceous are excluded,, 
there still remain 290 trees, 321 shrubs and 112 climbers. All these are 
indigenous to the area excepting 12 trees and 8 shrub's, as follows : — 
Malmstrum trictispidatiim, A. Gray, AzadimcMa indica, A. Juss.,. 
Melia Azedaradi, Linn., Sapmdus Mulwrossi, Gaertn., Tamarmdus 
indica, Linn., Acacia arahica, Willd., Acacia Farnesiana, Willd., 
Cama Icemgata, Willd., Mimo^m pnddca^ Linn., Pninus persica^ Stokes, 
P^ifJmm Guyava, Linn., Punica Granatumj Linn., Opuntia mona- 
caritha^ Lantana Camara^ Linn., Clerodendron fragmns, E. 

Br., Jatropha Gurcas^ Linn., Sapium sebifenim, Eoxb., Ricinus 
ennimioiis, Linn., Morns indica, Linn., ^Dendrocalanius Hamiltonii, 
Nees. and Am. 

It is of interest to compare in a brief statistical manner the forest 
flora of Tlunaion with that of the Punjab as depicted in Parker’s 
Forest I^lora. I ha\o described for Kmhaon 269 species which have 
not been described for the Punjab; these include 93 trees, 130 shrubs and 
46 ciimberB, all of whicli are indigenous to Kumaon except 2 trees and 2 
shrubs. In this connection I have considered as undescribed those 
species in Parker’s Flora which are only briefly described in small type.. 
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The abovo figures do not give an absolutely a-cciirate comparison of the 
two floras, beGause in a few cases I have .described species which a>i6 
sometimes herbaceous or semi-herbaceous, whereas Parker has for this 
reason omitted to describe them, although they occur in the Punjab; 
such cases, however, are not very numerous. It is further of interest 
to note that the following are those genera in ■which I have deauibed 
for Iliimaon 4 or more species not described for the Punjab, i.e., 
Berheris 6, Vitis 8, Desmodium 5, Oar ag aria 4, Flemingm 4, Ruhns 6, 
Symplocos 6, PolygoHum> 7, Ficus 6 and Smilax 5. The^'C figwres 
indicate true additions to the natural flora of the Punjab, except in the 
case of one Desmodium and several of the Polygonums. 

The family and generic descriptions are intended to be complete 
for all known species, whether Indian or not; the generic and specific 
keys and the synopsis of the genera have how-ever been framed largely 
or exclusively with reference to the plants described, as by this means 
the keys can be made comparatively simple. 

In the descriptions of the species I have attempted to indicate by 
figures the limits of growth normally attained by each species. These 
figures are only intended to convey a better idea of the geneml size of 
the tree or shrub than can be given by mere descriptive terms, and 
must not be supposed that they represent the maximum dii^ensions 
possible under any combination of circumstances, nor should they be 
taken as applicable to areas outside our own. Descriptions of the blaze 
have alsio been given and here a little explanation is Required. Forest 
officers wdll naturally know what is meant by blaze, but for the benefit 
of those who may not know, and in case my interpretation of its 
meaning may be different from that accepted by others, I may state 
that the blaze refers to the thickness, texture and colour of the f^ark 
as exhibited by a slanting cut made with a penknife. In my descrip- 
tions I have taken these characteristics separately ; the thickness T have 
recorded in inches or decimals of an inch with no mention of any word 
denoting thickness (which is to be understood), and it should be care- 
fully noted that these figures include the dead outer tissue as well as the 
living inner tissues ; the texture and colour on the other hand refer only 
to the living tissues unless expressly stated to the contrary. My des- 
criptions of the blaze only refer to mature or nearly mature stems as 
young stems have usually quite different blazes to old ones. This 
variability in the bjaze depending on the age of the tree is undoubtedly 
a factor which tends to minimise the value of such data, and for this 
reason too much reliance must not be placed on these characters. The 
figs are an extreme case in point, and owing to the peculiar and rapid 
development of the stem, these’ may exhibit several different types of 
bl^ze from cuts made in ’as*' many different parts of the same trunk. 


Ill the epiphytic figs with aerial roots of varying age and size which 
anastomose to form a single trunk this variability is most conspicuous. 
Eor these and other reasons the descriptions I have given may give rise 
to criticism, nevertheless the blaze is often an extremely iiseful field 
character, and it is hoped that the descriptions will be found to justify 
their inclusion. As regards their accuracy I must frankly admit that 
inany of them are based on somewhat meagre data, since I have had 
to rely entirely on my own field notes, and owing to the variability 
noted above it is necessary to make many observations on each species 
before a completely accurate description can be given. The descrip- 
tion of the outside appearance of the bark is presumed to be that of a 
mature tree unlesis otherwise stated in the text. 

it is, I think, as well to explain here the meanings whiclt I have 
ascribed to the terms sinuate and undulate. Two conditions exist, 
firstly, that in which the leaf-margin is not quite entire but has a wavy 
in and out contour, the plane of the leaf remaining constant ; this 
condition I have described as sinuate. The second condition is that in 
which the leaf-margin is entire but the marginal area of the leaf has a 
wavy up and dowui contour resulting in the plane of the leaf becom- 
ing inconstant ; this condition I have described as undulate. It is 
sincerely hoped that in adopting this course I have not oontravened any 
recognized botanical distinctions, but in studying other flioras I came to 
the conchLision that the authors were not always in agreement in this 
matter, aiul a reference to the glossaries of botanical terms at my disposal 
did not help to elucidate the matter. 

Finally I wish to explain that the period of fruiting given in the 
descriptions of species is intended to represent those months during which 
ripe fruit may be found ; the period occupied in ripening the fruit is not 
ordinarily included. 
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GEMERAL DESCRIPTION' OF THE CLIMATE, 
GEOLOGY AND FOREST VEGETATION. 


Climate and Geology, 

In this brief account I shall divide the whole tract up into five 
belts of country running approximately north-west and south-east 
parallel to the Himalayas themselves. The selection of these belts is 
based primarily on variations in the annual precipitation both as regards 
the total amount which falls each year and alsio with reference to the 
relative percentages of the total which fall during the monsoon and 
winter months respectively. 

The first regional belt. 

This comprises the Tarai and Bhabar which are jointly referred to 
in this flora as the subhimalayan tract. By the Bhabar is understood 
that waterless area which extends along the fdot of the hills and is 
composed of comparatively recent beds of boulders, gravels and silt 
* brought^ down by the Himalayan streams. The deposits being of great 
depth and extremely porous the water table is found during the hot 
weather months at a considerable depth below the surface of the ground 
and, except during the height of the monsoon, all the lesser water- 
courses tend to dry up completely. This Bhabar formation varies in 
width from practically nothing, as for iixstance at Jaulasal, up to about 
15 miles, the widest portions lying on either side of the principal rivers 
Though comparatively flat, there is distinct terracing apparent through- 
out these depoisits except where they occur as Duns. The best known 
Duns within our area are the Path, K'ota.h and Khaldhnnga. Such 
Duns do not occur to the east of Haldwani as their origin was apparent- 
ly coincident with the upheaval of the Siwalik hills, and these do not 
give rise to the same broad belt of low hills which is so characteristic a 
feature of their presence further west. The Siwaliks consist of Tertiary 
conglomerates and sandstones. The former is a rock of variable hard- 
ness often indurated with lime, whilst the sandstones are usually 
composed of coarse sands with occasional beds of clay. The Siwalik 
hills are a prominent feature in the Eamnagar and Kalagarh Divisions 
wdiere they form a belt of low hills 5 — 10 miles broad, intersected in all 
directions by numerous ravines. The Tarai lies immediately south of 
the Bhabar and is a level belt of country characterised by numerous 
springs and swamps with a- subsoil of sandy alluvium. The rainfall bf 
this subhimalayan tract varies between 50 and 70 inches, of wdiich about 
7 per cent, falls as winter rains during January, February and March, 



whilst about 80 per cent, falls from June to September and is directly 
due to the monsoon currents. Prom November to Marcli heavy dews 
occur at night time, so heavy in fact that on cool northern slopes and in 
enclosed valleys the whole undergrowth is dripping vdth moisture till 
late in the day. Such dews are most conspicuous east of Haldwani and 
more especially in the Tarai. Prom April till the break of the rains 
in June the temperature is very high, though the ccol “ dadu ” whicli 
blows down the principal valleys at night exerts a modifying influence 
wherever the larger rivers leave the hills. In low-lying areas several 
degrees of frost are usnally registered at night during part of Decemher 
or January,, the lowest temperatures being recorded in enclosed areas 
like the Path Dun. 

The second begional belt. 

This stretches from the base of the foot-hills in the region of such 
places as Kotdwara, Palagarh and Eathgodam to the crest of the outer- 
most range of hills as exemplified by Naini Tal. The hills rise from 
an elevation of 1,000 to 2,000 feet at their base to heights varying from 
4,000 to 8,500 feet at their summit. They are intersected by nuniemu.s 
watercourses both large and small, and the general aspect of tlic wlr le 
is south. The Pocks of which they are composed are mostly sinijlar to 
those already described as constituting the low Siwalik hills which 
form a southerly extension at their base. Generally speaking only 
upper portions Of the larger ridges are composed of the ancient Pre-Cam- 
brian sediments which characterise the area to be described next. Tin- 
stable slates and shales belonging to this latter group have produced the 
steep slopes which are so conspicuous a feature in the vicinity of 
Naini Tal. 

The region we are now considering possesses the heaviest average 
rainfall of any portion of the Kumaon Division. It varies between 7f> 
and 120 inches in the year, of which about 7 per cent, falls during the 
winter and 80 per cent, during the monsoon. Frosts are rarely severe 
below 5,000' feet elevation, and the Heavy dews so characteristic of the 
submontane areas are no longer of any consequence. The summer heat 
from April to June is however considerable owing to the predominant 
southern aspect and the proximity to the plains. On steep south aspects 
the resulting dryness of the“soiI at this season is a factor of great im- 
jjortance. 

The third begional belt, 

; ^ We now come to the broad belt of mountainous country stretching 
froto the crest of the outermost raage to the main line of Himalayan 
peaks represented by Badrinathj Trisul and others. The valleys of the 
Sayda, ICosi, Bamganga and GE>ng©s rivers remain at a low level for 
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Goiisiderable distances within the hills.; so that the Ganges 'for instance 
at its junction with the Pindar is still below 2^500 feet elevation. The 
niaih intervening ridges vary as a rule betw’een 5,000 and feet 

elevation. The rocks of which these hills are composed belong almost 
exclusively to the ancient Purana group which are Pre-Cambrian sedi- 
mentaiy deposits composed largely of slate's, limestones and quartzites. 
A hard quartzite and a soft mica schist are met with over extensive 
areas, whillst bands of hard limestone form some of the most charac- 
teristic features of the country. One such band starting from the Sarju 
between Pandrapali and Chirpatkot extends north-west through Harmal 
and Chaiir in the Pindar valley to Pipalkoti in the valley of the Alakh- 
naiida, the outcrop in the Almora district having an average width of 
about 12 miles. There are many other outcropa of limestone, but none 
so extensive as this. Granites, gneisses and other crystalline rocks 
form the main axis of the great Himalayan range and, in Garhwal, they 
are found almost exclusively to the north of the district. In the Almora 
district they have a far wdder distribution and are not uncommonly met 
with in the central ranges, as for instance at Airadeo. 

As might be expected the annual precipitation within this broad 
belt of mountainous country varies conisiderably, the limits being about 
40 and ^0 inches. Some 15 per cent, of this falls partly as snow and 
partly a.s rain during the winter, whilst 75 per cent, falls during the 
monsoon. The heaviest rain occurs along the southern spurs of the 
main Himalayan range and in the vicinity of the more prominent central 
ranges such as Dudatoli in the Gaiiiwal district and Badkot and Binsar 
in tile Almora district, whilst the lowest rainfalls are recorded from the 
portions of the central ranges where the surrounding hills are low, as 
for instance Srinagar in the Garhwal district and Almora in the 
Almora district. The months of November and December are dry, bu® 
from January to April is a period of unsettled weather and frequent 
storms xvhich centre round the principal mountain heights. At this 
time of the year snow* may be expected dowm to 5,000 feet and in 
exceptionally severe winters it may fall as lQ\\as 3,500 feet elevation, 
but on southern aspects it rapidly melts below about 9,000 feet. During 
May and June the temperatime in the low valleys is surprisingly high, 
and these same valleys are frequently filled with damp cold mist in the 
early mornings during January and Febniary. 

The poubth regional belt. 

On passing north of the main Himalayan range the amount of 
precipitation decreases abniptly and the inner forest-clad valleys of this 
tract receive at most 10 — 40 inches during the year, of which at leas'f 
30 per cent, falls as snow during the winter and about 50 per cent, as 
rain during the monsoon. The winter is long and severe even at the 
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lowest elevations, and the summer is generally mild. The rocks here are 
similar to those described for the area south of the line of high peaks. 

Thk fifth eegional belt. 

Finally we come to a narrow belt of country bordering 'J'ibet where 
the annual precipitation is less than 10 inches and probably 50 per cent, 
or more of this falls as snow during the winter months. The climate 
is extremely rigorous and is more or less identical with that existing in 
Tibet itself. The effect of insolation during the day time is extreme and 
the air is excessively dry. A strong south wind prevails throughout the 
day time and adds to the general effect produced by otlier dessicating 
agents. The rocks are mainly sedimentary, ranging in age fr.=m the 
Cambrian to the Tertiary epochs. The whole surface of the counti-y lies 
above 10,000 feet and trees of all species are entirely absent. 

The Forest Vegetation. 

The forests themselves I propose to sub-divide as follows : — 

I. — Forests lying south of the line of the main Himalayan peaks 
(namely Kedamath, Triaul and Nandakot) where the 
annual precipitation varies between 40 and 120 inches. 

1. — ^Forests of the Tarai and Bhabar and throughout -the hills 
up to about 6,000 feet on south a.spects and 5,i)00 feet 
on north aspects, namely where the climate is tropical 
or subtropical and the mean minimum temperature 
does not fall below 70° F. 

(a) Forests of broad-leaved species up to about 4,000 feet 
elevation where frosts are absent or light and 
snow practically unknown. 

'A. (i) Deciduous riverain forests of sissu, khair and 

Holoptelia integrifoUa which follow the hanks 
of the principal rivers up to about 2,000 feet 
elevation. 

B. (iir Deciduous forest of miscellaneous species in 

the Bhabar. . • 

C. • ' (iii) Subdeciduous forests of sal in the subhinialayan 

tract and outermost hill ranges up to about 
2,500 feet elevation. 

D. (iv) Evergreen forests of Eugenia jambolam and 

other miscellaneous species in the sub- 
. ■ hima-layan tract and along the banks of 

streams in the outer ra,nges up to about 2.500 
i . - feet elevation. * 


E. 


F. 



H. 


J. 

K. 

L. 

M. 

N. 

P. 

Q. 

R. 

S. 


(v) Deciduous forests of Anogeissus and other mis- 

cellajoeous species in the central and. outer 
hill ranges up to about 4,000 feet elevation. 

(b) Forests .of cteV extending between 3,000 and 7,000 
feet elevation/ where frosts are often severe 
and snow frequently falls. 

2. Oak and low-level silver fir forests extending throughoirt 
the hills between 5,000 and 11,000 feet elevation 
namely where the climate is temperate and the mean 
maximum temperature does not rise above 70° F. 

(i) Banj oak forests between 6,000 and 8,000 feet 

elevation. 

(ii) Mortt oak forests between 7,000 and 8,000 
feet. 

(iii) Karshu oak forests bet-ween 7,500 and 11,000 

feet. 

(iv) Low-level silver fir forests between 8,000 and 

9,600 feet. 

II. — ^Forests lying north of the line of the main Himalayan peaks, 
where the annual precipitation varies between 10 and 40 
• inches. ‘ 

(i) Blue pine forests between 6,000 and 12,000 
feet elevation. 

(ii) Spruce forests between 7,000 and 10,000 feet. 

(iii) Cypress forests between 6,500 and 9,500 feet. 

(iv) Deodar forests between 8,000 and 10,000 feet. 

(v) Forests of mixed hardwoods between 7,000 
and 9,000 feet. 

(vi) High-level birch forests between 9,500 anS 
12,000 feet. 

(vii) High-level silver fir forests between 9,500 
and 12,500 feet. 

(viii) Alpine bushland between 10,000 and 13,500 
feet. 


III. — ^Bushland lying within a narrow belt of country bordering 
Tibet where the annual precipitation is below 10 inches. 


T. (i) Biverside buishland between 11,000 and 14,000 

feet elevation. 

Y. (ii) Hillside bushland between 9,000 and 15,000 

feet. 

Each of these forest communities bearing a separate letter will now 
be discussed in further detail. 
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BECIDUOUS BIVBEAIN FOBBSTS OF simi SISSOO), 

fefoaif (Acaeia Catechu) and Holoptelea integrifoUa. 

Both sissu and hhair are pioneers on bare sandy and gTa.TeIi.y 
deposits bordering the rivers and streams pf the subhinuilujun tract 
where extensive torests of these -species are to be found. Such nevly 
formed soils may be colonised in the first instance by grasses such as 
Saccharum spofuianeum and Saccharum Munja or by shrubs such as 
Orthanthem viminea and Tamarix diaica, but sissu and hhair are the 
only two species which form natural tree forest direct without tlie 
intervention of any preparatory* types of vegetation. In the case of 
both these species the seed is mainly disseminated by the agency of 
water, but whereas sisSu ha® become so specialised m its requirements 
that it rarely reproduces itself except where the seed is brouglh down 
by flood water in the open, khair is less exacting and reproduces itself 
sporadically beyond tiie reach of floods in open forest or grass land. One 
of the characteristic features of these forests is the absence of 
other tree species and though sissu and khair are often found mixtHi. 
this too is rather the exception than the rule. That they are not more 
frequently found mixed is probably due to the heavier seeds of the 
khair being deposited where there is too much current for the lighter 
fruits of the sissu to come to rest.* , 

When occurring in mixed crops the sissu soon ontstrip.s the khair 
owing to its more rapid and greater height growth and a two-st-oried 
canopy is usually the result. Whilst the crops are young the soil may 
be almost bare or a more or less dense growth of Saccharum spanta- 
neum, 8. Munja, Aristida cyanantha and other grasses may be present. 
As the forest grows older the grasses are usually replaced by a- dense 
growth of Pogostemon plectranthoides, Adhafoda Vasica or Miirrayn 
Koenigii and this in turn may under favourable circumstances be rojdaced 
by a dense growth of Holoptelea integrifoUa. Khair and sisgu crops 
are, owing to their position, frequently washed away. Here and there 
however the land surface becomes permanent and is gradually elevnfed 
by the addition of fresh deposits. As the surface rises above the level 
of floods the forest will slowly but surely change to one composed of 
miscellaneous species in which khair and Holoptelea may const it ute 
varying proportions of the crop. 

B. Deoidtjous miscellaneous forests of the Bhab.ab. 

As outlined above the strictly riverain types of forest which e-seapo 
being washed away by floods will slowly undergo great changes and 
these will in most cases result in a deciduous type of forest composed 
of many different species. Such changes in the composition of the 

■ * Bcte Haines’ Botany of Bihai and Orissa, ParTE ~~~ ^ 


forest w be accompanied by corresponding changes in the land 
amongst which the most important is the raising of the surface above the 
normal level of floods. At the same time there will be considerable 
improvement of the soil, the upper layers of which will be enriched by 
the addition of humus. It is thus not uncommon to find the riverain 
forests flanlmd by mi scellaneons forests, the latter occurring on distinctly 
raised terraces or plateaux. The plateaux tend to become more pro- 
nounced the nearer they are to the base of the outer hills and they 
constitute the typical Bhabar deposits already described. As a result 
of their -composition and origin these deposits are characterised by a 
high degree of porosity combined with a deep water level, and this 
msufificiency of water is reflected in the deciduous nature of the forest. 
Other factors which have had considerable influence on the develop- 
ment and composition of these forests are grazing, lopping and burning. 
Though generMly unsuited to habitation throughout the year these 
tracts have from, time immemorial been resorted to by graziers during the 
winter months. Large numbers of ICumaonis also migrate each year 
from the neighbouring hills and carry on temporary cold weather culti- 
vation in the Bhabar. This is especially the case in the Haldwani 
Division. Man has therefore exerted a considerable influence on the 
forests, and the natural density is often much reduced whilst in some 
cases ^forest has reverted to grassland in which Andropoffon muricatus 
is not infrequently the dominant species. 

Amongst trees there is no single species which ever forms pure 
forest of any extent and in most cases the forest is completely mixed. 
The chief characteristic of all the common trees is their leafless condition 
during the hot weather. Mallotus pMlippinensis is a notable excep- 
tion, but this tree is more often completely dominated and should rather 
be classed with the other gregarious undershrubs such as Adhatoda 
Vasica, Dendrocalamus strictus and Clerddendron infoTtunatum^ which 
are also evergreen. The commonest trees in these forests are Bombax 
malaharicum, Adina cordifolia, Lagerstrcemia parmflora, Holarrhena 
anfidysenterica, Cassia Fistula, Ijannea grandis^ Gamga pinnata, 
Randia longispina and Zizyphus xylopyra, the first two often 
towering head and shoulders above all the other species. In the transi- 
tional stages between the true riverain and the miscellaneous it is often 
found that Holoptelea integrifoUa, Adina cordifoUa^ Monuf/u oleifera 
and Wrightia tomentosa are the jfirst to appear. Some typical 
shrubs of the miscellaneous forests are — Zizyphus jujuba, HeMcteres 
Isora, Ufena Mata and &ida mronicoefolia. 

C* SUBDEGIDUOUS EOBESTS OF sal (ShoTea Musta). 

Sal forms extensive forests and is highly gregarious. Where other 
factors are favourable the upper limit of sal is probably regulated to a 
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great extent by frost. In excessively dry localities, such as many due 
• south aspects, it gives way to more xerophytic species. Whilst in locali- 
ties with any tendency to waterlogging it is unable to compete with ever- 
green species. Within these limits sal occupies soils possessing widely 
differing characteristics which makes it possible to distinguish several 
different types of forest. For the purposes of comparative description 
I shall follow Messrs. E. A. Symthies and S. H. Howard* in grouping 
the diffetent types of forest under three main heads namely “ Hill sal,” 
“ Bhabar saZ ” and “ Tarai and plains sal.” The true plains sal, as 
distinct from iarai sal, is practically if not entirely absent from our 
area, but the two subtypes are very similar. Such description I 
have given refers to sal in the tarai. 

The following table has been prepared to indicate approximately 
in which of the three main types the commonest trees and larger 
shrubs are typical (T), or just present (P), or generally rare or absent 



Trees. 

HilL 

'Bhabar;' 

Tarai, 

Anogeissus latijolia 

... 

T 

P ■■ 

A, 

Ougeinia dalhergioides 

... 

T 

P 

, A 

0 . 

Buchanania lati folia 

. ... 

T 

A 

' A . 

Semecarpus anacardhm 

... 

T 

P 

■ 

A 

Bandia longispina 

. ... ■ 

A 

T 

A 

Eugenia jamholana 

■ . 

P 

T 

W 

LagerstTOBmia parvifiora 


P 

T ' 

T' 

Mallotus pMUppinensis , 

■ - ... . 

A 

T 

T 

Terminalta tomentosa 


P 

P 

T 

Holarrhena antidysenterica ... 

... 

A 

r T 

T 

Shrubs. 

■ ■■ ■ 


j . . 


Dendrocalamiis strictns 

... 

T 

i p 

1 » A 

Golehrookia oppositifoUa 


T 

1 

j A ; 

' A’ 

Clerodendron infortunatum 

. •«*( ■ ■ ••• 

A 


1 T 

Millettia auHculatn^" 

- ■ lis ■ ■ 

P 

. T 

P 

Flemingia semialata 

... 

A ! 

T 

A 

Inula Gappa 


^ 1 

A 

A 


* Indian Forest Beeords, volume X, part HE. 
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This table shows that the hill type is very distinct since it does 
not contain a single typical species which is also typical of other types. 
It also shows that the Tarai and jBhabar types are not so distinct from 
each other and that many species are typical of both. Grasses appear 
in abundance in all types of sab forest where sufiScient light reaches the 
ground. Three of the commonest species are Anthistiria gigantea^ 
Saceliantm Narenga and Imperata arundinacea. These often form 
dense 23atches of grass wherever the tree canopy is broken, but in such 
cases there is a continual struggle between grasses and trees or shrubs 
(such as Mallotus and CalUcarpa macrophylla) for the possession of 
the ground. In most sal forests of whatever type, sal comprises 80 
to 90 per cent, of the dominant tree species and tends to form*‘ a , dense 
canopy. That the virgin sal forests contained a much higher percent- 
age of miscellaneous species than our present forests, cannot be doubted. 
Large sums are annually spent in eliminating all such comparatively 
worthless species and the balance of nature is now heavily weighted 
in favour of sal and a few other valuable timbers. Not only so, but 
certain species with limited coppicing powers such as Buchanania 
latifolm and Lannea gmndis are heavily handicapped in the struggle 
for existence. Sal is itself subdeciduous and all the commonest tree 
* associates are deciduous with the exception of Eugenia jambolana and 
Mallotus philippinensis. Amongst shrubs there is considerable varia- 
tion though two of the commonest, Clerodendron infortunatum and 
Colebroohia oppositifolia, are evergreen. 

Hill sah 

In the hills sal does not extend beyond the outer ranges even 
though the main river valleys of the central ranges are well below the 
maximum elevation at which this species will grow. In the outer hills 
it is commonly found up to about 2,500 feet elevation on south aspects 
and 3,500 on north. Within these altitudinal limits the driest south 
slopes are usually occupied by Anogeissus latifolia and other deciduous 
species whilst along shady ravines on north aspects the sal gives place 
to a mixed evergreen and deciduous forest in which Terrwmalia tomenr 
tosa, Cedrela Toona and Eugenia ■ jambolana are seldom absent. The 
underlying rocks are almost invariably sandrock or Nahan sandstone. 
Owing shallowness and dryness of the soil the growth of sal in 
the hills IS poor. A notable feature of many hill forests is the prevalence 
of the climber Bauhinia Vahlii. In the Kalagarh Division sal occurs on 
a comparatively small area of tertiary conglomerate up to about 3,00(> 
feet elevation. ' The type of forest found here on northern aspects, with 
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moderate slopes, seems to bear a much closer resemblance to the Bhabar 
than the Hill type, as might be expected from the nature of the subsoil. 

Bhahar sal. 

Descending to the Bhabar we find sal occupying the highest river 
terraces of the Bhabar proper, also the more ancient Bhabar deposits of 
the Duns which lie between successive Siwalik ranges or between them 
and the outermost ranges of the Himalaya. The sal in these tracts 
may be regarded as the climax to a succession of forest communiries 
commencing with the riverain and passing through the miscellaneous 
types already described. The soil is usually a moist loam overlying 
extensive beds of sand, river gravel and boulders. The permanent water 
table is at a great depth bnt the highly permeable subsoil tisually ensures 
a considerable degree of moisture in the tipper layers. As already men- 
tioned the undergrowth in the Bhabar sal areas is often dense and is 
composed to. a large extent of Clerodendron infortunaium which grosvs 
gregariously over extensive areas. The genera Flcmingia and Dcsuii)- 
ditim are well represented. There are no less than four common species 
of Desmodium namely 'D. polycarpum, D. laxiflorum, D. gangeticum 
and D. pulchellum whilst three species of Flemingia are also conjmon 
namely P. bracteata, F. semialata and F. prostrata. Climbers are r 
normally abundant and special mention may be made of MilleUia 
nuriculata and (in the Haldwani Division) Dalbergia vohihilis. When 
blanks are formed in the forest two grasses which commonly appear are 
Imperata arundinacea and Anthistirin gigantea. 

Tarai sal. 

Below the Bhabar the sal oontifiues into the Tarai, where it is 
usually confined to ground which is only slightly raised abo\'e the level 
of swamps and waterlogged “ chaors ” (flat grassy areas). These forest. s 
constitute the true Tarai type of sal. The water level is never far below 
the surface of the ground and excessive moisture and inferior uu'ation 
have produced a far poorer type ot sal to that which is found on the 
Bhabar deposits. On high river banks (damars) and in their vicinity 
the forest generally improves owing to better drainage. Throughout the 
Tarai the subsoil is u.sually sand with little or no indication of gravel 
or boulders, but in some cases the strata change to clay and then the 
soil becomes still less favourable to the sal. The grassy chaors which 
intersect the sal forests of the Tarai are often extensive. They are 
frequently only slightly below the level of the forest, a drop of two or 
three feet being sufficient in some cases to change the fore-st into grass 


jancl. The dominant grasses in these chaors diire AntMstiria gigcmtea, 
Erianthus Ravennce, Saccharum spontaneum, Sacohamm Nm^ and 
AndTopogo7t inuricatus, and in such localities trees and shrubs are either 
widely scattered or entirely absent. Some trees typical of chaors are — 
Bomhax maJabaricufn^ Lagerstfosmia parmflora, Lannea grandis, Mitm- 
gyna parvifolia, Butea frondosa, Careya arhorea Bcindia uUginosa, 
whilst Helicteres is often abundant, half hidden beneath the 

grass. All the above species are necessarily fire resistant since the grass 
is frequently if not annually burnt. 

D* Evergreen forests in swamps and moist localities. 

Forests of this type are of limited extent since the waterlogged con- 
ditions of the soil necessary for their existence are rarely present. They 
occur for the most part along the banks of Tarai streams and to a 
much more limited extent along the banks of streams in the outer 
ranges up to about 2,500 feet elevation. In the latter case evergreen 
forest is restricted to a narrow belt sometimes only a few feet wide on 
either side of the stream. In the Tarai the belt is often much wider 
and under exceptionally favourable conditions may extend 100 yards 
from either bank. It would be possible to subdivide the evergreen 
, forests! into a swamp type, a moist miscellaneous type and a type bordering 
the baflks of ravines in the hills. These types are however essentially 
one and only differ in that there is a larger excess of water in the swamp 
type which is therefore slightly more deciduous in character than the 
other two. This is shown by the presence of such deciduous species 
as Trew’ia nudi flora, Bischoffla javanioa and Ficus glomerata which are 
mainly characteristic of the swamp forests and only found to a limited 
extent in the other types. In evergreen forests the tree canopy is usually 
dense, and is composed of a number of species none of which is gregarious 
with the exception of Eugenia jambolana and to a less extent Treioia 
nudiflora. The tree canopy may be two storied or not, but is almost 
invariably standing over a dense growth of evergreen shrubs. Grasses 
are normally absent but there may be an abundance of ferns. The 
•soil is usually black owing to the presence of much raw humus. The 
most typical tree species in addition to those already mentioned are — 
Engewia jambolana, Mallotus philippinensis , Xylosma longifolia, 
Phoebe lanceolata, CaralUa integerrima, Alstonia scholaris and to a some- 
what less extent Gedrela Toona. Calamus tenuis often forms impene- 
trable cane brakes over considerable areas of the true swamp type. The 
commonest shrubs are — Ardisia mlanacea, Murraya Koenigii, Olycosmis 
pentaphylla^ Adhatoda Vasica and Doedalacanthus nervosus whilst Citrus 
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medica, Ligustrum robustum and Hyptianthera stricta are also typical 
but not always present. 

E. MlSOBLlANBOnS DECIDUOUS FORESTS AT LOW ELEVATIONS 

IN THE HILLS. 

These forests are found throughout the central and outer hill ranges 
up to about 4,000 feet elevation, above w-hich they usually give place 
to the cMr pine. They occur on all aspects and therefore differ much 
in composition. The slopes are frequently steep and always well drained 
and this combined with high temperatures produces conditions of great 
dryness. In this important respect the conditions are similar to those 
which exist in the miscellaneous forests of the Bhabar. There is how- 
ever this important difference ; the Bhabar soil is of great depth and 
porosity whilst in the hills the soil is usually shallow. The conditions 
in the Bhabar are therefore njore favourable and the composition of 
these two types of forest is sufficiently diverse to justify their separation. 

The trees are mostly deciduous, being leafless or nearly so during 
the hot weather. The only species of tree found gregariously over large 
areas is Anogeissiis latifolia, such gregarious forest being mainly 
restricted to south aspects. A characteristic of all these foTests 
is their poor height grow'-th, fifty feet beings seldom exceeded. On 
southern aspects an open canopy is the rule and w’here, as is so often 
the case, lopping and browsing have been excessive the forests* rapidly 
deteriorate into a scrub composed of such shrubs as Carissa opaca, Rhun 
parrij’oia and Woodfordia fruticosa. The commonest trees in addition 
to Anogeissus are — Ov^'einia dcdbergioides , Terminalia tomentosaf 
Banhinia variegata, Bauhinia retusa, Lannea grandis, Mallohut phiUp- 
pinensis, Sapium insigne, StercuUa villosa, Engelhardtia Colcbnjokianti 
and Gldehidion velutinum. 

Shrubs are largely subdeciduons such as Indigofera pukhiUa. Ithus 
parviflora, Woodfordia fruticosa and Murraya Kosnigii. or eves-green 
such as Adh'atoda Vasiod, Colebrookia oppositifolia and Carissa opaca ail 
of w'hich are common. Nyctanthes arborfristis which is deciduous and 
often gregarious is typical of dry southern slopes and especially of 
secondary-growth scrub forest. 

F. Forests op chir (Pinus longifolia). 

These ordinarily extend on south aspects from 3,600 to 7,000 feet 
and on north aspects from 3,000 to 6,500 feet elevation. Chir is found 
on all geologipal . formations which occur within its range, though on 
certain southern slopes with a limestone subsoil it is unable to exist on 
account of the dryness of the soil combined with high temperatures. 
Nevertheless chir forests can establish themselves on dry southern aspects 
where owing to the xerophytic conditions and the prevalence of fires few 
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other tree or shrub species survive.. In all cMr forests the pine is the 
sole dominant, and it is not at all unusual to find it the only tree species 
present, though on north aspects where there is more moisture in the 
soil and fires are less destructive, scattered trees of other species may 
occur. They are however rarely present in sufficient numbers to produce 
anything approaching a second story. Moreover the cMf itself seldom 
forms very dense forest. The ground is alvrays covered with a more or 
less dense crop of grasses whatever the aspect or density of the over- 
head canopy, and there is also a discontinnous undergrowth of shrubs 
often so widely scattered that at a short distance their presence is 
scarcely noticeable. 

The open nature of the forests, the absence of other tree species 
and the poverty of undergrowth are attributable partly to fires which 
have in the past swept annually throughout their length and breadth, 
partly to the zerophytic conditions under which they grow and partly 
to the fact that the ehir zone is often closely associated with cultivation 
and its attendant heavy lopping and felling. The chir itself is especially 
adapted to withstand fires by means of its thick bark, its coppicing 
powers 'whilst young and its rapid growth when once established. In 
the same way practically every common shrub found in chir forest is 
adapted in some way to resist fire, for instance by means of deciduous 
shoots t-s with IndigK)fera Dosua and Clerodendron serratum, or by means 
of a vigorous power to produce rootsuckers as with Ougeinia dulber- 
gioides and Woodfordia fniticosa, or unusual powers of reproduction 
by coppice shoots as with Ficus Roxhurghii, Glochidion velutinum and 
many others. In the case of Hamiltonia suaveolens strong powers of 
coppicing are combined with a thick succulent bark to the roots, which 
enables this slinib to exist on the hottest and driest slopes. The 
majority of subsidiary species are deciduous or partly so, dropping their 
leaves as a rule from March to May and not, as with the deciduous 
species of higher levels, during the winter months. 

Towards its lower limit chir passes insensibly into forest of mixed 
miscellaneous species and less frequently direct into sal forest. Among 
species of the miscellaneous forest which frequently occur with chir are — 
EmMica officinalis^ Ougeinia dalbergioides , Bauhinia variegata, Ficus 
RoxhtiTffhii, Glochidion velutinum and Hamiltonia suaveolens. On rocky 
southern aspects Euphorbia Royleana is often abundant and in areas 
subject to heavy grazing and lopping Rhus parviflora and Woodfordia 
fmticosa sometimes form an undergrowth of varying density and extent. 
Towards its upper limit and in moist or shady ravines the chir gradually 
gives i>iace to banj. Aechmanthera tomentosa, Indigo f era pulchella and 
besmodiuni sambuense are often abundant in these upper chir areas. 
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G, Fobests of banj (Quercus incana). 

The thi’ee principal oaks are the banj, mom and Icarsliv and each 
■ocewpies a more or less distinct altitudinal zone. Before proceeding to 
a special account of each oak type the following facts which apply e'jually 
to all, are of special interest. The soil is usually moist though due south 
aspects often form marked exceptions and there is a high degree of 
atmospheric humidity throughout the monsoon period from mid-June to 
mid-September irrespective of aspect. The effect of this is seen in the 
characteristic manner in which the trees are draped in a rich ejUjihytie 
flora of mosses, ferns and lichens. Fires have probably passed rhrougii 
the forests situated on south aspects at intervals of a few years and have 
considerably influenced its density and composition. On north aspects 
fires have been much less frequent and their influence has not been a 
factor of great importance. On the other hand the influence of man 
on these forests has been very great. All the oaks are good fodder and 
continuous unregulated lopping has converted or is still eionverting.“tlie 
more accessible forests into scrub. This scrub according to the Sjiecial 
local conditions will either pass into grassland or will give place to a 
bushy secondary growth which usually consists very largely of the '9 

following shrubs — Berberis asiatica, B. Lycium, B. aristata, DC. B. 

Chitria, Spircea canescens, Prinsepia uiilis, ElscJioltzia polystachya and 
Cratcegus crenulaia. 

In all the oak and silver fir forests about to be described there is 
usually a more or less extensive ground flora of herbaceous plants which 
die down after the rains. To name a few conspicuous exain}>le«, 
Pteridium aguilinum is often characteristic of open banj forests, Senf ci<) 
rufinervis forms dense undergrowth in many forests of karshii or silvei- 
fir, whilst Polygonum amplexicaule is sometimes abundant in morn 
forests. 

Banj is ordinarily found between 6,000 and 8,000 feet elevation, but * 

it also occupies the moister ravines running down into the chir zone 
where it often reaches as low an elevation as 3,500 feet. A notable 
feature lof this species is its capacity to establish itself on tlie imi^t 
unfavourable south aspects, but whilst such forests are always \'ery optui 
those on north aspects are usually dense. In the former case the ground 
is almost invariably clothed with dense grass, which on rtorthern asjteets 
•may he almost absent. The banj oak itself has considerable fire-resisting 
qualities, the most important of which is probably its great power of 
repnoduction by coppice shoots. There are few other trees which sucoesg- 
fully compete with it, though there are always a few broad-leaved 
deciduous trees scattered through the forest. On south aspects there is ' 


usually amongslv tlie grass a number of scattered small .shrubs, with fire- 
resisting adaptations such as Flemingia fruticulosa and Indigofem 
Dosua the shoots of which die back more or less completely each year. 
On the other hand north aspects produce a fahly dense second story of 
small trees and shrubs which are about equally evergreen and deciduous ^ 
though the general effect produced is rather that of an evergreen under- 
growth because the commonest species such as Rhododendron arhoTeum 
and some of the laurels are evergreen. There are few common tree 
species in hmvj forests with the exception of Pieris omlifolia though some 
SQcli as Litscsa umbrosa and Ilex dipyrena oxe locally common. With 
shrubs it is a different matter and the number of common shrubs is very 
lai'ge. The commonest are Berberis asiaticn, B, Chitria, Desmodmm 
tilhejolvum, Indigofera Gerardiana and Lindera pulcherrima whilst 
amongst nndershriibs may be mentioned Caryopteris grata, Inula Gappa, 
africma, Plectranthtis Gmtsa, StrohilantHes alatus, S. Dalldou- 
siaivus, S. gluMnosus and in moist places Elscholtzia flam. Mention 
musr also be made of the ringal Arundinaria /alcuta which is often 
abundant. 

H» Forests of moru (Qiiercms dilatata). 

Mum forests are found from 6,500 9,000 feet elevation and these 

forests occupy to a large extent an intermediate zone between the ban] 
and harshu; but whereas the two latter form extensive forests on south 
aspecis, the vioni only occurs sporadically in such localities. It attains 
its maximum develojanent at elevations between 7,000 and 8,000 feet 
on deep moist soils and especially where the subsoil is limestone. The 
canopy is geneitilly dense and there is nearly always a thick second 
story, partly evergreen and partly ^deciduous, composed of small trees 
a.nd shrubs of varying sizes. On account of the density of the growth 
and ilie prevailing moist conditions fires only penetrate in exceptional 
years. Tliere are usually a few scattered trees of other species competing 
with the for dominance, tlie commonest of which are QuercAus 

tncfDia^ Q. ^s'rnu ear pi folia, Betula alnoides, Carpinus viminea and Acer 
emiina. Other common tiw species are Ilex dipyrena, Euonymus 
pendiilaJ^. Maehilus Duthiei ami Sy^nplocos ramosimma all of wliicli 
are evergrccm. Many of the slirubs commonly found in banj forest are 
almost equally ('Oiumon in moru forest, but tlie following additional 
species may be mentioned, namely — Staphylea Emodi, Sarcococca 
sdligua , Bu’iiiughaueema alhiflora and Strobilanthes WallicMi. The 
ringal Fakoneri is also not infrequently present. 


j. Forests of karshu (Querciis skmecarp^^ 

: karshu ocmpies the highest zone amongst the oaks, and 

forests of this species are found between 7,500 and 11,500 feet over very 
extensive tracts. It is found equally on north and south aspects, and 
in the extensive areas occupied by this type oi forest the karshn has 
few successful competitors besides Abies Pindroto and Queteus dikitafa. 
The fir however only occurs on a small fraction of the area occupied by 
karshu, and mom can only compete with success on north aspects 
towards the lower limit of the At its tower limit it most 

frequently passes into forest though on due north aspects it often 
gives place to mom, spruce or silver fir; At its upper limit it passes 
into forests of birch, silver fir’ and riiododendron, though on soutli 
aspects it more usually passes directly into pasture land, tlie passage 
being always abrupt without any gradual transition. 

Typical forests of karshu on both north and south asj eets a-i'e 
dense. A second story of tree species is sometimes present but is often 
only represented by scattered individuals and may be entirely absent. 

A third story of shrubs is always present under normal conditions and 
varies in density inversely with that of the overhead cover. Rhododai- 
dron arboreum is still almost as abundant in the karshu forests as it ^ 
was 3,000 feet lower in the banj. Among the commoner tree speeie.s 
in the second story may be mentioned Ilex dipyrena, Acer emimn, Acer 
pictum, Acer acuminatum and locally Taxus baccata the yew. Shrubs 
occur in great variety but some of the commonest are — Rosa sericea^ 
Rosa macrophylla^ Gotoneaster acuminata, Salix elegans^ Ribes glaciale, 
Strobilanthes atropurpureus , Viburnum fcBtens, V, stelhilatum and 
y. cotini folium. The last named is equally abundant in all types of 
oak forest from banj to karshu. Two species of ringal are characteriBiic, 
namely — A. jaunsarensis and A. spathifiora^ both of which form dense 
and continuous undergrowth beneath the oak over extensive areas. The 
combination of karshu with A. jaunsarensis is estimated to occupy more 
than 50 square miles in Gfarhwal alone, 

K. Forests of silver fib (Abies Pindroiv). 

The low-level silver fir is found between 7,000 and 10,500 feet eleva- 
tion and forms continuous forest between 8,000 and 9,500 feet. The only 
occurrence of this species on the outer hill ranges is a small communit)^ nt 
Debthal about 15 miles east of Naini Tal. There is also an outlier in 
the Thali reserve in East Almora. With these two exceptions ir is 
restricted to the higher central ranges and the main Himalayan range 
itself. ‘WTierever the silver fir occurs it is the dominant species tliougiit 


when mixed with spruce, as is not infrequently the case, the two are 
conjointly dominant. It is very exceptional to find a forest in which 
the silver firs are sufQciently dense for their crowns to be actually in 
contact, and in the majority of silver fir fiorests they are more or less 
widely scattered. This however does not imply that the ground is 
incompletely covered. On the contrary even in the forests where the 
trees are widely scattered the soil is seldom exposed because a second 
story of trees is always present, except in the very densest forests, and 
a third story of shrubs is also never entirely absent and may be compara- 
tively dense also. In forests lying south of the main Himalayan range 
the second story is most frequently composed of either karshu ov mom 
oak, but north of this as the oaks disappear their place is taken by a 
mixture of broad-leaved deciduous species the commonest of which are 
Vlmus Wallichiana, Aesculus indica, Acer ccesium and Gorylus Jacque- 
nwntii. Common shrubs composing the third story are Rosa macro- 
pliylla, Deutzia staminea^ Viburnum stellulatum, V. nervosum, Berberis 
affinis and Strobilantlies WallicMi, whilst the two ringals Arundinaria 
jannsarcnsis and A. spathiflora are often found in abundance. 

L. Forests op bltjb pine (Pinus excelsa). 

Fairly extensive forests of blue pine exist beyond the main range 
within the drainage of the Alakhnanda river, whilst south of the main 
range only small patches of forest occur and then almost invariably on 
limestone. This species is not found in the valleys immediately east 
of the Pindar, but reappears in the Dhauli and Kali valleys of the Almora 
district. Its range of altitude is very variable and is probably largely 
dejicndent on the snowfall. The outlying patches south of the main range 
are found betw'een 6,000 and 8,500 feet, immediately north of the main 
range between 6,500 and 10,000 feet, whilst in the still drier tract 
aroiind Malari and Niti it is found between 10,000 and 12,000 feet, 
scattered trees being occasionally found up to 12,500 feet. Imme- 
diately north of the main range the principal tree associates vary 
nt'cording to elevation. Thus between 6,500 and 7,500 feet cypress 
and deodar are often present, from 7,500 to 9,000 feet spruce, 
from 8,500 to 9,500 feet Abies Pindrow, and from 9,500 to 10,000 
feet Abies Webbiana. Forests of blue pine usually pass into Betula 
utilis or Abies Webbiana at their upper limit and into deodar or cypress 
at their lower. Dense crops are quite exceptional owing to the disastrous 
fires which sweep periodically through the areas. These fires may at 
times practically exterminate the whole forest and it is solely due to its 
wonderful reproductive powers that the species has been enabled to 
maintain itself. Under most forests there is a more or less dense crop 
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of grass and in all such cases shrubs are coiispiciioiisly absent. Those- 
that occur are usually well adapted to resist damage by fire^ for example 
hidigofera Gerard iana, Hypericum cernuum, Rims Cotinus^ Indigo f era 
Dosua and Exccecaria aceri folia. Other common shrubs are imh'a 
cissifolia, Artemisia vestita mA Salix elegans. 

Mo Forests OF SPEUGE (Pieea Mofinda)- 

Spruce is not found east of the G-arhwal district and, as in tne case 
of the blue pine, such forests as occur south of the main range are 
usually found on limestone or in localities where the rainfall is believed 
to be below the average for the surrounding country. Here they ai:e 
usually restricted to elevations between 7,000 and 9,000 feet though 
to the north of the main range they reach 10,000 feet. The spruce is 
restricted entirely to north or northerly aspects. Forests in which it is 
the sole dominant are exceptional and south of the main range it is 
usually found associated with semecarpi folia or Q. dilafata whilst 

north of the main range the principal associates are Abies Pindrnw and 
Pinus excelsa, Foreslis of spruce mixed wdth broad-leaved deciduous 
species also occupy extensive areas and are a marked feature of the 
landscape, since the tall conifers stand out like sentinels tow^ering high 
above the broad-leaved forest which surrounds them. Spruce forests ^ 
are often dense and usually contain a distinct second story composed of 
broad-leaved trees such as Aesculus indica^ Gorylus Jaeqnemontii, 
Juglans regia, Acer ccesium and Rhus punjahensis. There is also as a 
rule a distinct and often dense thhd story of shimbs such as Rhamnus 
virgata, Berberis Ghitria, Dcsniodium iilicefolium, VUnmunn stelhiki- 
turn and Sarcococca saligna. 

N. Foeests op cyPEESS (Gupressus tonilosa). 

Cypress forest occurs south of the main Himalayan range as well 
as to the north, but in the former case only in small and scattered patclies 
and then invariably on a limestone soil on account of hs compand ive 
dryness. That lime is not in any way necessary to the cyivress is 
shown by the fact that in the drier climate to the north of the main 
range it grows freely on quartzite, as well as gneiss. Forests of this 
species are found between 6,500 and 9,500 feet. It is capable of existing 
on rocky precipitous slopes with little soil bejmnd what todg<‘s in the 
crevices of the rocks though in such situations the ghnvth is always 
stunted and the trees are scattered. Cypress is extremely susceptible 
to fire at all stages of its life and it is probably this susceptibility more 
than any other cause which has 'driven it to cling to the steep rr)cky 
precipices and to shun all •grassy •ai'eas. Exceptions occur in t!ie case 
of a iew isolated patches soxith of the main range in which a, deef; soil 


fa-vfonrs a dense growth of associated species which, by reacting on the 
naturally moist conditions, create a barrier to the advance of fire. North 
of the main range it invariably forms open forest composed of scattered 
individuals, usually on steep rocky ground- In these localities the trees 
have to contend with heavy sheep grazing in addition to periodic fires 
of a destructive nature. Such forests as exist soiith of the main 
range are often associated with Querous dilatata with or without an 
undergrowth of Arundinaria Falconeri, A, jatinsarensis and other 
shrubs. North of the main range the principal tree associates are blue 
pine and deodar, whilst common shrubs include Abelia triflom , Berehemm 
Uneata, Conaria nepalensis and Spircea mccinifolium>, 

O. FomsTS OF jy-EODAU (Cedrus Deodara). 

South of the main Himalayan range deodar only occurs sporadically 
in a few blue pine and cypress forests. North of the main range it is 
found within the drainage of the Alakhnanda river where it forms more 
or less pure forests between 8,000 and 10,000 feet. The forests are 
open and the trees do not attain a great height, but heavy sheep grazing 
and the steep rocky nature of the slopes where it is mainly found are 
factors which have undoubtedly had a material effect on its condition. 

• Few tree species are found associated with deodar in these forests and 
the undergrowth is usually scanty consisting largely of AbeMa triflora, 
Lonicera hypoleiica, Junipems macropoda, J, comminm, Pmnus 
Jacquemontii, Rihes Crrossylaria and Rosa sericea, 

P. Forests of mixed hardwoods. 

These are to be found to a considerable extent south of the main 
range as well as to the north. They are invariably found either on 
north aspects or as strips along the bottoms of sheltered valleys. 
Forests of this type vseldom occur over large continuous areas, and they 
seem to demand a fairly deep and moist soil. The tme species are 
all deciduous and usually occur mixed though some, such as Aesculus 
indica, Acer cmiwm and Corylm Jacquemontii may constitute up to 75 
per cent, of the dominant crop and thus form nearly pure forests. Other 
common species found in these forests are Ulmus Wallichiana, Geltis 
australis, Juglans regia, Rhus punjabensis and Acer pictum. The 
leaf canopy is frequently dense but there is also as a rule an undergrowth 
consisting of various shrubs. 

Q- Forest of birth (Betula utilis). 

The high-level birch forests are chiefly characteristic of the tracts 
lying to thp north of the maip Himalayan range though narrow strips 
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of such forest are also common on nortE and west aspects to the south 
of the main range. It is usually found between 9,500 and 11,500 feet 
elevation, though in the area of lighter snowfall fowarrls Xiii it is 
commonly found up to 12,000 feet. The overhead canopy is generally 
open, but there is almost invai'iably a dense andergrowdi of .‘'Iirubs 
about 90 per cent, of which is often composed of Bh'xJndrndroii (-(tiii- 
panulatum and Pyrus foUolosa or Pyms microphyUa. Other shrubs 
v/hich often form dense undergrowth in these forests are Lonfceru 
alpigena, L. purpurascens Rubus nweus. 

R. Forests OP SILVER PiR (d bies Webbiana).- 

The high-level silver fir never forms continnovis foi’est of large 
extent; on the contrary it tend.s to occur in small patches here and 
there in company with yuercus semecarpifolia or Betula utilis, but 
chiefly the latter. It is practically never found on a south aspect and 
even on north aspects pure forest of this species is a rare occurrence. 
There are a few small fore.?ts south of the main range at elevations 
betw’een 9, .500 and 11,000 feet, where it is found along the uppermnst 
limit of the oak forest, and if birch forest is absent it may pass directly 
into pasture land. North of the main range, forest is found np to 
12,500 feet. .In mixtures of bir’cli and silver fir the latter is dominant' 
and forms as a rule an upper open story with crowns wideh' st^purated. 
The lower story of birch is often .fairly dense and below this agaiu the,ie 
may be a dense undergrowth of shrubs of which the following’ are among* 
Ihe commonest — Cotoneaster acuminata, RoS(f sericca, (jlaeinle, 

Ribes nibrum and more locally Rhododoidron barhatnm. 

S. AXiPINE BUSHLAND. 

Above the birch and silver fir forests there is often a gradual transition 
through zerophytic biishland into alpine pasture. The species composing 
this biis.hland are also found in ope.n places at lower elevations w.here 
less favourable conditions prevent the formation of tree forest. Thus 
the lower altitudinal limits of such shrubby growth cori'espond roughly 
with those of the birch forest though the upper limit extends ubo\’(^ tiu" 
birch to 13,500 feet. The bushy growth we are nou' considering is 
discontinuous in the sense that it occurs in more or less isolated pattdies 
varying in extent from a few square yards up to perhaps 100 acres. It 
attains its, greatest development on north aspects. The teiTain is orten 
steep and strewn wuth boulders and is frequently intersected by ro€l<>* 
precipices. The largest of the species are Rhododendron campanuMum 
and Pyrus foUolosa which alsb form the largest individual patches of 
growth; The remaining species are all dwarf and do not exceed 3 feet in 



heiglit. The pnncipal of these ^ice—Lonicem obovata, L. pawifolia^ 
RkoiAxleMdron AntWpogo J?. lepidoUim and Sdix fruUcidosa, whilst 
creeping amongst the loose boulders or on steep grassy banks will be 
found Polygonum mccinifolium and Salm Lmdleyam, Berbens 
///m&cHata and jB. Kumaonensis msbj also be included here, but they are 
usually met with on steep grassy slopes with a southern aspect. 

T. Eiverside bushland. 

The type of bushland found growing along the well watered banks 
of streams and rivers at high elevations is composed of very few species 
and from the restricted extent of such localities embraces a compara- 
tively small area. Salix limtata wA ^ole:rophylla are two of the 
principal slinibs, the former attaining a height of 8 feet the latter only 
4 feet. Another less- common species which usually grows on banks of 
open shingle is i¥|/ncam germanica, 

¥. Hillside BUSHLAND. * 

TJie shrubs composing this type of bushland are all under o feet 
liigh and mostly under 2 feet. They occur either as scattered indivi- 
dual plants which cover perhaps one half or less of the surface of the 
ground, or else in small frequently dense patches scattered over the 
otherwise bare rocky and shaly slopes. All have some adaptation to 
protect them from the browsing of sheep w^hich wander over these tracts 
in large herds. For instance the leaves of A'i'temisia maritima and 
A. sacrorum are strongly aromatic, Caragana Gcrardiana and G. pygmaea 
possess numerous strong and sharp spines; Hippophae rhamnoides, 
Lonicem mpioola and L. spinosa develop stiff spinescent branches ; 
wiiilst Jiuiiperus communis and J. pseudosabina have resinous distaste- 
ful foliage- The broad-Jeaved species are deciduous and possess various 
well marked adaptations to retard transpiration. In addition to the 
species already mentioned Eiirotia cemtokles and Lonicera glauea are 
common. 

In coacinding this short account of the climate, geology and: forest 
vegetation I have pleasure in acknowledging much useful information 
obtained from local working plans and from the following publications : — 

Silviculture of Indian trees/’ Vols. I— III, Troup. 

“ Some Indian forest grasses and their ecology, ” Tnd. Forest 
Mem., Vol. I, Bari I. Hole. 

Forests of the Kumaun Bhabar ” Forest Bull. No. 45. 
Smythiis. 
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" The influence of the hand of man on the distribution of forest 
types in the Eumaun Himalaya,” Ind. Forester, 1928. 
Champion. 

” The ecology of Tehri Garhwal,” Journ. of Ind. Bot. Soe., 
Yol. IV, Dudgeon and KENoyBE. 

Those interested in the subject will also find some further informa- 
tion in an article by me entitled ‘‘ Notes on the forest communities of 
the Garhwal Himalaya ” published in Voi. X, No. 2, 1922, of the 
Journal of Ecology. ' 
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Synopsis of the Families. 

The distinguishing characters of the families hav| been selected with special 
reference ro the lilants describetl. In the body of the work under each family an accouiu. 
of the family as a wdioie will be found. The plants here mentioned all belong to the 
Phaiierogams or flowering plants. They are divided as follows:— 

1.— Angiosperins. Ovules contained in a closed ovary, fertilized through the 

stigma and style. Families 1 — XCI, 

I. — ^Dicotyledons. Leaves net-veined. Parts of the perianth usually in 
fours or uves. Embryo with two colyledons. Families T— 

LXXXVIL 

(a) Polypetalse. Flow’ers usually bisexual, usually with calyx 

and corolla, the latter consisting of distinct petals. Families 
I^XLVII. 

{i) Thalamifiorse. Sepals nsually distinct, petals and 

stamens hypogynous, disk nsuallv absent, ovary free. 
FamiUes l—XVII, 

{ii) Disciflom. Sepals distinct or connate, petals some- 
times connate at the very base, toms usuaiiy ex- 
panded into a disk between the petals and the ovary > 
ovary often immersed in the disk. Families XVIII'^ 
XXXV. 

Hi) Calyciflorae. Calyx usually of combined sepals, petajls 
distinct or united at the base , disk thin or wahtihg, 
stamens perigvnous or epigynous. Families XXXVI 
— XLFII. 

ib) Gamopetalse. Piowers usuaiiy bisexual, usuaiiy with calyx 
and corolla, the latter consisting of connate petals. Families 
XLVIII^LXVIL 

(c) MonocMamydeae. Piow^ers often unisexual, perianth -lobes 
or — segments 1-seriate or if 2-seriate both usually calycine. 
Families LXFIIJ— LXZZFJ/. 

n. — Monocotyledons. Leaves on sheathed or^ broad-based petioles, the 
blade usually with parallel veins joined by undivided transverse 
veins. .Parts of tlie perianth usuaiiy in threes or multiples of three. 
Embryo with one cotyledon. Families LXXXVIII — XGI. 

B, — Gymiiosperms. Flowers unisexual, perianth none or incomplete. Ovules not 
emdosed in an ovary, fertilized by direct contact with the pollen-grain or 
through a tube formed by the integument. Families XCII — XGIV. 

I.— Dicotyledons. 

(a) Polypetalae 
(i) Thalamiflorae. 

I. — Raniiuculaceffi. Climbing shrubs. Leaves opposite, compound. Sepals 
Usually 4, herbaceous, deciduous and petaloid. Petals wanting. Stamens numerous. 
Carpels numerous, 1-ovuled. Pruit a head of achenes. 

II. — Magnoliacese. — Trees or climbers. Leaves alternate, simple. Sepals 
and petals alike in whorls of three, imbricate, deciduous. Stamens numerous. Carpels 
ntimerous, free or slightly cohering. Pruit a spike, 

III. — ^Anonaceae. Trees or shrubs. Leaves alternate, entire, exstipuiate. 
Sepals 3. Petals 6, in two series. Stamens numerous, free. Carpels numerous, free. 
Fruit a ring of succulent carpels. 




rV.— MeMispei*Kaace®e. Oliinbing sbrabs or small trees. Leaves alteriiatei 
entire or lobed, usually palminerved, often peltate. J’lowers small, unisexual, trimeroiis. 
Slameus as many :is and opposite the petals, or anthers sessile on a column. Ovaries 
I or £:<, h-ee. Pruit a drupe. Seed horse-shoe shaped. 

V. — Berberidiacese. Shrubs, erect or climbing, often armed. Leaves 
alternate, simple nr compound. Sepals 6, petaloid, in two whorls. Petals 6. Stamens 
6, opposite the petals, opening by slits or ascending valves. Carpels 1 or 3, free. Fniit 
a berry. 

VI. — GappaHdaceae. Trees or shrubs, often scandent, sometimes armed. 

Leaves aUernnte, simple or digitate. Sepals 4. Petals 4. Stamens mimerous: filaments 
long, filiform. Ovary syncarpous with 2-4 parietal placentae, seated on a gynophore, 
style 0. Fruit an ovoid or globose berry, fieshy or with woody rind. 

VII. — Bixaceae. Tree.s or shrubs, often armed. Leaves aiternaio, simple, 
stipules 0 or minute. Flowers showy and bisexual or small and dioscious. Bepals 4-5. 
I'etals 0 or' 0. Stamens numerous, free. Ovary usually 1-celled, placentae 2-many, parietal. 
Fruit a berry or capsule. 

YXII. — Pittosporaceas. Evergreen trees or shrubs. Leaves aiternalc, ex.stipu- 

late. Flowers bisexual, 5-merous. Sepals and petals free or connate. Stamens 5, free. 
Ovary 1-oelIed, or 2-5-cened by the intrusion of as many parietal placentae. Fruit a 
woody capsule. 

IX. — Tamariscaceae. Shrubs or small trees. Leaves alternate, small or scale- 

hke. Flo-wers small, white or pink. Sepals and petals 5 each, free. Stamens 5 or 10, 

free or connate. Ovary 1-celled or imperfectly 2-6-ceiled; placentae 2-5, basal. Fruit 

capsular. Seed plumose. 

X. — Hypericaceae. Shrubs. Leaves opposite, gland-dotted, exstipulate. 
Flowers yellowy bisexual. Sepals and petals 5 each, free. Stamens nuiuerous, fiianumr.-i 
long, filiform, 5-adelphous at the base. Ovary 5-celied. Fruit a capsule. Seeds vety 
numerous, minute. 

XI. — Ternstrcemiaceae. Trees, shrubs or climbers. Leaves alternaie. simple, 
exstipulate. Flowers usually bisexual. Sepals 5. Petals 5, more or less connate at 
the base. Stamens 5-15 or numerous, adnate to the base of the petals. Ovary 2-many 
celled. Fruit baccate or capsular. 

XII. — ^Dipterocarpaceae. Trees. Leaves alternate, entire, coriaceous, stipu- 
late, Flowers yellowish in racemose panicles. Sepals 5, connate. Petals 5. Stamens 
up to 50, connective with a subulate appendage. Ovary 3-celled. Fruit with 3 long 
wings formed from the calyx-segments. 

XIII.-^MalvacesB. Herbs, shrubs or trees. Leaves alternate, usually simple 
and palminerved, stipulate. Flowers often with an involucre below the calyx. Sepals 5, 
vaivate, more or less connate. Petals 5, united at the base to the stamina! column. 
Stamens numerous, monadelphous or rarely 5-adelphous; anthers 1-eelled. Ovary syncarp- 
ous of 2-many carpels. Fruit dry, of dehiscent cocci or capsular. 

XrV. — Sterculiaceae. Shrubs or trees. Leaves alternate, simple, often 
.palmately lobed, stipulate. Sepals 5, vaivate, connate. Petals 5 or 0. Stamens in two 
series, those opposite the sepals reduced to staminodes or wanting, those opposite the 
petals monadelphous, usually indefinitely branched; anthers 2-celIed. Ovary of 5 sub- 
distinct carpels. Fruit dry of distinct straight or spirally twisted follicles. 

XV. — TiliacesB. Herbs, shrubs or trees. Leaves alternate, simple, n.suallv 
palminerved, stipulate. Sepals 4-5, free. Petals 4-5, free, often glandular at the base. 
Stamens 5-numerous, free; anthers 2-ceHed. Ovary 2-5-celled. Fruit drapacernes 
capsular or dry and, mdelviscent or splitting into cocci. 

(ii) Bisciifom. 

XVI.— Iiinacese, Shrubs. Leaves alternate, glabrous, stipules uiiniiie. 
Pio^wers yellow, regular, bisexual. Sepals and petals 5 each, free. Stamens 5, cunnatf* 
at^the base with small interposed staminodes. Disk inconspicuous of 2-3 glands adnate 
to the stamina! tube. Ovary 3 — 5*ceHed, cells spuriously 2-Iocellate. Fruit a capsule. 

XVU.-- O^ijtnbars. ' Leaves opposite, simple, entire, exstipulate. 
Caiyx 5-partite, one of 'the segments glandular outside op (dspidopterys) aglandukr. 



Petals 5, ciaxved and fimbricate or clawed and entire. Stamens 10, 

very shortly connate at the base. Disk obscure. Ovary S-ceiled; styles 3 or 1. Pruit: 
of 1-8 winged samaras. ■ ,, ' 

SYIII.— Entacese* Trees or shrubs, sometimes climbing. Leaves alteriinl.o , gland' 
dotted, aromatic, simple or compound, exstipula'te. Plowers regular. Sepals and petals 
4*5, the latter free. Stamens 4, 5, 8, 10 or numerous. Disk iisnaily conspicuous. Ovary 
usually of 4*5 connate carpels. Fruit a capsule drupe or berry. 

XIX. — Simarabace®. Trees or shrubs wdth bitter bark. Leaves alternate, 
imparipinnate. Flowers small, usually unisexual. Calyx 4-5*iobed. Petals 4-5, free. 
Stamens in males as many as the petals, free, inserted at the base of the disk. Carpels 
2— 5, free or connate. Fruit of 3-5 rather membranous drupes. 

XX. — Oclmacese. Shrubs. Leaves alternate, simple, stipulate, Flow^ers 
regular, conspicuous, ^yellow. Sepals 6, free, persistent. Petals 5-10, free. Stamens 
numerous. Ovary 3-10-lobed, ovule 1 in each ceil. Fruit of distinct drupes. 

XXX. — Burseraceas. — Trees balsamiferous. Leaves alternate^ paripinnate, exsti- 
pulate. Flowrers small polygamous. Calyx 5-lobed. Petals 5, free. Stamens 10, free, 
inserted outside the disk. Ovary 4-5-celled. Fruit dnipaceous. 

XXH.— Meliaceae. Trees. Lieaves alternate, pinnate or bi- or tripinnate, exstipu- 
late. Flowers regular, usually small. Calyx 4-5-lobed or subentire [Bysoxylmn), Petals 
4-5, free. Stamens 8-12, united into a tube or {Cedrela) free. Disk tubular or annular. 
Ovary ‘2-6-celled. Fruit a drupe or capsule. * 

XXIII. — Olacace®, Shrubs, erect or climbing. Leaves alternate, exstipuiate. 
Flowers small, hermaphrodite. Calyx minute, cupular, .Petals 3-6, valvate more or less 
connate. Disk small. Stamens 9-12 adnate to the petals, 8-5-ferfcile. Ovary l-celled or at 
the base imperfectly 8- celled. Fruit a drupe. 

XXIV. — Ilicacese. Trees. Leaves alternate, usually coriaceous; stipules minute. 
F*^'Wers small, usually dioecious. Calyx 4-5-fid, persistent. Petals 4-5, connate below' 

• in male flowners. Stamens 4-5, uniting the bases of the petals. Disk 0. Ovary 2-7-celIed 
Fruit a dmpe. 

XXY. — Celastracese. Trees or shrubs, sometimes armed, rarely * eliiubing. 
Leaves opposite or alternate, simple, stipules small or 0. Flowers small. Calyx 4-5- 
lobed or -partite. Petals 4-5, free Stamens 4-5 inserted on the disk or beneath the 
margin of it. Disk conspicuous, surrounding the base oi the ovary. Ovary 2-5-celled. 
Fruit a capsule or drupe. 

XXVI.—Rhamnacese. Trees or shrubs, erect or climbing, sometimes armed. 
Leaves alternate or opposite, simple, usually sDipuhite. Flowers small, greenisli. Calyx 
4-6-fid. Petals 4-6 or 0, usually hooded over the stamens. Btaniens opposite the petals. 
Disk filling or lining the calyx-tube. Ovary 2-4-celIed, sometimes 'partially or w'hoiiy in- 
ferior. Fruit drupaceous or capsular, the capsule sometimes wunged. 

XXYII. — Yitaceae. Climbing or erect shrubs, under-siinibs or herbs, tlm foriut'r 
leudril-bearing. Leaves alternate, simple or coiiipound, stipulate, Flowers small, usually 
greenish. Calyx entire or 4-5-Iobed. Petals 4-5, free ov connate at the base or connate 
at the apex and falling ofl* as a cap. Btaiiiens 4-5,. opposite the petals, free or {Lecu) 
connate into a» tube which is adnate to the petals. Disk intrastaminal, usually conspicuous. 
Ovary 2-6-celled. Bh*ait a ]>en’y. 

XXYIII. — Sapindaceas, Trees or shrubs. Leaves opposite or alternate, compound, 
or (4 car) simple. Calyx of 4-5 lobes or sepals. Petals 4-5 free or 0. Disk various, 
usually cun.spieuons. Stamens 4-10, free. Ovary 1-4-ceiled, entire or more or lesfj deeply 
davidc-d. Fruit various. 

XXIX. — Sabiaceje. Trees or shrubs erect or climbing. Leaves alteniatc, siiiiplt* 
or {Meliosyna WalUchii) pinnate, exstipulate. Calyx 4-5-partite. Petals 3-5, opposite 
the sepals. Stamens 4-5, opposite the petals, all or 2 only fertile. Disk intrastaminal. 
Ovary of 2-3 carpels or cells. Fruit a drupe. 

XXX. — ^Anacardiaceae. Trees or sliriibs. Leaves alternate, simple, 3-foIiolate or 
pinnate, exstipulate. Flowers small. Calyx 3-5-partite. Petals 3-5 or {Pktacia) U. 
Stamens 3-10, usually inserted outside, rarely on the disk. Ovary l-ceiled or (Spond^ias) 
4-5-ceIled. Fruit drupaceous, dry or suecaleiil ; , 
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XXXI CoMPiacesB. Shrubs, glabrous. Leaves opposite, ex stipulate. Mowers 

small, in aiillary racemes. Sepals 5, persistent. Petals 5, persistent. Stamens^ 10, free, 
red. Disk 0, Carpels 6, free. Pipe carpels enclosed in the succulent purple petals. 

Trees, . .large,, deciduous. Leaves . alternate 9'3-pmnate 
exstipulate. Flowers large, irregular.. Calyx cup-shaped, 5 -cleft, segments unequal, 
petaioid. Petals 5, unequal. Disk lining the calyx-tube. Stamens 5, feidile, opposite_m^ 
petals, alternating with staiuinodes. Ovary 1-celIed with 3 parietal placentae. Fruit a 
3-vaived capsule, 

(iii) Caiyciflor®, 

XXXIII.— -Legumiimsee. Herbs, shrubs or trees, sometimes climbing, often armed. 
Leaves alternate, 1-foholate or compound, stipulate. Flowers usually zygotnorphie ana 
bisexual. Sepals 5, free or connate. Petals 6 or rarely fewmr by abortion. Stamens 10, 
rarely fewer, or numerous, free or connate. Carpel 1, free. Fruit a pod. 

XXXIV.— ■Hosace.3S. Herbs, shrubs or trees, sometimes scrambling, often armed. 
I^eaves alternate, simple or compound, usually stipulate. Flow'ers regular, pentamerous or 
{Rosa sericea) tetramerous, or in cultivation petals indefinite. Stamens usually indefinite. 
Carpels 1-many, usual ly distinct, often adnate to and enclosed in the calyx-tube. Fruit 
: various." ■ ' " ' 

XXXV. — Saxifragacete. Shrubs or trees, erec: or (Hydrangea aUissima) climbing, 
unarmed or (Ribes Grossularia) prickly. Leaves alternate or opposite, simple. Fiov ers 
regular? 4-5-merous. Stamens as many or twice or thrice as many as petals, or 
[rhiladel'phus) numerous. Ovary of 2-5 carpels, l-b-celled, inferior or (Jteu) half superior 
Fruit a capsule or (Ribes) berry. 

XXXVI. — Khizophoraceae. Trees or shrubs. Leaves opposite, entire or serrulate, 
glabrous. Flowers regular, small, 5-8-nierous. Petals clawed, toothed or lacerate. 
Stamens twice as many as petals. Ovary semi-inferior, usually 3 — 5-celled. Fruit indehis- 
cent, 1-celled, 1-seeded. 

XXXVII. — Combretaceas. Trees or shrubs, often climbing. Leaves alternate, sub- 
opposite or opposite, simple, entire, exstipulate. Flowers 4-o-merous, regular. Fetals often 
wanting. Stamens 8 or 10, biseriate, the lower opposite the calyx-lobes, the upper opposite 
the petals. Ovary 1-celled, inferior. Fruit dry, indehiscent, usually angled or wdngecl. 

XXXVIII. — Myrtaceae. Trees or shrubs. Leaves opposite, entire, usually evergreen 
and gland-dotted (epnnctfjte in exstipulate. Flow’ers regular, 4'5-merous. Petals 

sometimes united into a cap. Stamens numerous, filaments filiform, free or connate into 
a tube or into bundles. Ovary fused to the calyx-tube, 1-many-celled. Fruit a berry, drupe 
or capsule. 

XXXIX. — Lecythidacese. Trees, Leaves alternate, serrate, crowded at the ends if 
the branches, exstipulate. Flowers large, showy, regular, 4-merous. Stamens numerous, 
in several rows; filament! filiform, slightly connate. Ovary fused to the calyx-tuhe, 4 - 0 ’ 
celled. Fruit a berry. 

XL. — Melastomaceae. Shrubs. Leaves opposite, simple, exstipulate. Flowers 
regular, showy, 4-5-merous. Calyx-tube partially adnate to the ovary. Petals frt*e. 
Stamens twice as many as the petals; anthers longer than the filaments,' curved, opening 
by apical pores. Ovary usually 4-celIed. Fruit a capsule. 

— Lythraceae. Trees or shrubs, often armed. Leave.s opposite or subopposite 
or wliorled, exstipulate. Flowers regular or (Woodfordia) oblique. Calvx-lobes 
Petals usually as many as calyx-lobes, often crumpled. Stametis P2 or many. Ovarv 
superior or (Pmv'ca) inferior. Ovary 2-6- or (Pumca) manv-ceiled. Fruit a capsule er 
(Pnnica) berry-like. 

Samydaceae. Trees or shrubs. Leaves alternate, peUiieid-punctate, stipu- 
late. Flowers small, regular. Calyr persistent, deeply 4-5-Iobed. Petals 0. Stamens 6-10, 
alternating with staminodes, free or connate. Ovary free, l-celled; placentae 3-4, parletaL 
Truit a succulent, 2-3-vaIved capsule. 

XLIII.— Cucurbitaceae. Climbers with spirally twisted tendrils. Leaves aiternat<*. 
entire or palmately lobed. Flowers regular, white, fi-merous. Calyx-tube Petals 

connate at the base, fimbriate. Stamens 3, anthers usually connate. Ovarv inferior, with 
3 Parietal placentae. Fruit a berry with a hard rind, , 
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XLIV.— Datiscaceag; Trees shrubs or herbs. Lea'vies alternate, simple or pinnate, 
exstipnlate. Howers small, regular, dicecious. Calyx 3-9-lobed. Petals 0. Stamens 9-25, 
Ovary 1-ceIIed, fused to the calyx-tvbe. Fruit a capsule. 

XIjV.— C actace.30, Stem and branches jointed, succulent, pricHy. Leaves minute 
or 0. Flowers showy. Sepals and petals alike, numerons, free or tmite'd into a tube. 
Stamens very numerous, anthers' minute. Ovary 1-celled, adnate to the calyx -tube or 
inlerior. Fruit a berry. 

XLVI.-— Araiiacese. Trees or shrubs sometimes climbing. Leaves alternate, simple 
or compound, stipulate or (Hedera) exstipnlate. Flowers shlali, regular, in umbels. 
Calyx -tube adnate to the ovairy. Petals 5, free. Stamens 5, free, inserted round an 
epigynous disk. Ovary inferior, 2-5-celled. Fruit a small berry. 

XLVII. — Comaceas. Trees or shrubs. Leaves opposite or alternate, exstipnlate. 
Flowers regular. Calyx-tube adnate to the ovary. Petals 4-10, free, valvate. Stamens 
4-10 or numerons, free, inserted round an epigynous disk. Ovary inferior, 1-4-celled. Fruit 
.drupaceous. 

(6) Gamopetalae. 

XLVIII. — Caprifoliacese. Shrubs or small trees. Leaves opposite, stipules minute or 
wanting. Flowers regular or zygomorphic. Calyx- tube adnate to the ovary. Co'-rdla gamo- 
petalons, 5-lobed. Stamens 4-5, inserted on the corolla. Ovary inferior, 1-5-ceiled. Fruit 
a drupe or berry rarely dry. 

XLIX, — Kubiaceas. Trees or shrubs sometimes armed. Leaves opposite or whorl- 
ed, entire, stipules inter- or intrapetiolar, conspicuous. Flowers regular, usually 4-5- 
merous. Calyx-tube adnate to the ovary. Corclla gamopetalous. Stamens as many as 
corolla-lobes, inserted on the corolla. Ovary inferior 2- or 6-rarely 1-celled. Fruit usually 
a berry, drupe or capsule. 

L. Composite. Herbs, shrubs or small trees. Leaves alternate, exstipnlate. 
Flowers in heads surrounded by an involucre of bracts. Calyx-tube adnate to the ovary, 
•limb u or of hairs or scales. Corolla gamopetalous, tubular or ligulate. Stamens 4-5, 
inserted oh* the corolla, anthers connate in a tube. Ovary inferior, 1-celled. Fruit an 
achene, with a tuft of hairs (except Ariemesia). 

LI. — Ericaceae. Trees, shrubs or undershrubs. Leaves alternate or Crowded 
usually coriaceous; exstipulate. Flowers 5-merous. Corolla campanulate or ovoid. 
Stamens 5-10. r.ffen inserted on the corolla. Ovary 4-9- nsually 5-celled, superior. Fruit 
a capsule (in Gaultlieria enclosed in the fleshy calyx and appearing baccate). 

LII. — PIumbaginacesB. Shrubs or undershrubs. Leaves alternate, entire, exstipu- 
iate. Flowers regular. Calyx gamosepalons, more or less tnbular, persistent. Corolk 
salver -shaped, 5-lobed or of 5 petals. Stamens as many as, opposite.and adnate to the 
bases of the corolla-lobes or petals. Ovary 1-celled, l-ovuled. Fruit dry, included in the 

calyx. ' ' ' 

LIII. — Myrsinacese. Trees or shrubs. Leaves alternate, simple, sometimes w^ith 
resinous glands, exstipnlate. Flowers small, regular, 4-5-merous. Calyx persistent. 
Corolla-tube short or petals free. Stamens as many as, opposite and adnate to rr inserted 
on the corolla-lobes or petals. Ovary 1-celled, superior or (Maesa) half-inferior. Fruit 
small, dry or succulent. 

LIV. — SapotacesB. Trees with milky juice. Leaves alternate, entire, simple, 
usually coriaceous. Flow^ers regular. Sepals 4-5, nearly distinct, persistent.. Corolla tube 
short, lobes 6-14. Stamens 12-40 inserted on the corolla. Ovary 4-i2-ceiled, superior. 
B’ruit a berry. 

LV. — Ebenacea. Trees, sometimes spinous. Leaves alternate or sub-oppo.siie, 
simple, entire, exstipulate. Flow^ers dioecious, 4-5-merous. Calyx gamosepalons. Corolla 
gamopetalous. Stamens 4-many, filaments variously connate, often in pairs. Staminodes 
in female flowers usually fewer than the stamens in male flowers. Ovary 4-8-ceIIed^ 
superior. Fruit a berry seated oh the enlarged coriaceous calyx, rind coriaceous, seeds em- 
bedded in soft or viscid pulp. 

LAH. — Styraceas. Small trees or sbrubs. Leaves alternate,, simple, exstipulate. 
Flowers usually white, regular, 5-merbus. Petals free or connate below. Stamens many 
adnate to the bases of the petals. Ovary inferior, 2-5-uSualIy 3-celled. Friiii drupaceous. 
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]^VI£. Oieacesa. Slirubs or trees, sometimes twining: Leaves oppi.site or 

Uasminum humile) alternate, simple or compouiid, exstipniate. Mowers re^lar. Calyx 
4-9-toothed or truncate, rarely {Ftaxinus) 0. Corolla gamopetaious, 4-10-lobed or 
(Fraxinus) 0, Stamens 2, inserted on the corolla or (Maa?mw6‘) hypogynous. Ovary 2- 
celled, free. Fruit various. 

LVIIL— Apocynaceae. Trees or shrubs, often twining usually with milky f nice, 
sometimes armed. Leaves opposite or whorled, exstipulate. Mowers regular, bisexual, 5- 
merous. Stamens 5, inserted on the corolla-tube, anthers free or adhering to the stigma, 
pollen granular. Ovary of 2 distinct or connate carpels, superior. Fruit of 1 or 2 dry or 
fleshy drupes or of 2 free or connate follicles. Seed often with a tuft of hairs. 

LIX.— Asclepiadacese, Herbs or shrubs, mostly twining, usually with milky juice. 
Leaves opposite or wanting, exstipulate. Flowers regular, bisexual, 6-merous. Stamens 5, 
inserted at the base of the corolla, filaments free or united in a column, anthers free or 
united into a tube adnate to the stigma, pollen in each cell united into 1 or 2 granular or 
waxy masses. Ovary of 2 carpels united only by the stigma. Fruit of 1 or 2 follicles. 
Seed with a tuft of hairs. 

LX. — Loganiaceae. Shrubs, sometimes twining. Leaves opposite, stipules usually 
represented by a raised line between the petioles. Flowers 4-5-merous, bisexual. Stamens 
as many as corolla-lobes, inserted on the coroila-tube. Ovary 2-celled. Fruit a capsule or 
berry. 

IjXI. — B oraginaceae. Trees, shrubs or undershrubs. Leaves alternate or opposite, 
exstipulate. Flowers regular, usually 5*merous. Calyx inferior, persistent in fruit. 
Stamens inserted on the corolla-tube, as many as corolla-lobes. Ovary 2- or 4-ceiled, ovules 
4. Fruit drupaceous or dividing into nutlets. 

LXII, — Contolvulacese. Shrubs, suberect or twdning. Leaves . alternate, exstipu- 
lafce. Flowers regular, 5-merous. Sepals free or shortly connate, persistent. Corolla often 
plicate in bud. Stamens 5, inserted on the corolla. Ovary 2- or 4-cened, superior, ovules 
2-4. Fruit a capsule or beriy. ^ 

LXIII. — Soianacese. Erect trees, shrubs or undershrubs often armed. L(^vcs alter- ^ 
nate (or falsely opposite), exstipulate. Flowers regular, usually 5-merous. Calyx 
persistent. Corolla often plicate in bud. Stamens insort-ed on the corolla. Ovary normally 
2-celled, superior. Fruit a berry. 

LXIV. Bignoniaceae. Trees, shrubs or herbs. Leaves opposite, l-S-pinnate, 
exstipulate. Flowers showy, zygomorphic, 6-merous. Corolla, more or less 2-iipped. 
Stamens 4, didynamous often with a rudimentary fifth or {Oroxylum} 5. Ovary 2-ceIled, 
superior. Fruit an elongate capsule, seeds winged. 

LXV. — ^Acanthaceae. Shrubs, undersbrubs or herbs, rarely {Thivnhergm) diiTibing. 
Leaves simple, opposite. Flowers usually zygomorphic. Calyx 5-partite or (Thunhergia) 
of several small teeth. Corolla subequally 5-Iobed or 2-lipped. Stamens 4 or 2, inserted 
on the corolla,. Ovary 2-celled, superior. Fruit a capsule. Seeds orbicular, compressed. 

LX'VT. — Yerbenaceae, Trees, shrubs or herbs, sometimes rambling or climbing. 
Leaves opposite or whorled, simple or (Vitex) digitate, exstipulate. Flowers usually zygo- 
morphic usually 4-5-merous. Stamens 4, didynamous or (CalUcarpa) equal, inserted'’crr the 
corolla. Ovary usually 4-celIed, superior. Fruit drupaceous, or (Caryopteris) capsular. 

LXVH. — Labiatae. Shrubs or undershrubs, stem usually quadrangular. Leaves 
opposite rarely temate, simple, exstipulate. Flowers usually zygomorphic. Calyx 
persistent, gamosepalous. Stamens 4 or 2, inserted on the corolla. Ovary 4-lobed or 
-partite, ovules 4. Fruit of dry nutlets. 

(c) Monocblamydese* 

LXVIII. — NyctaginacesB. Erect or diffuse herbs or shrubs. Leaves opposite, entire, 
exstipulate. Flowers bisexual, small, regular. Perianth gamophyllous, petaloid. Stameiis 
1-5, exserted. Ovary 1-celled, free, ovule 1. Fruit an utricle. 

LXIX.-^AmarantaceaB, Shrubs, undershrlibs or herbs. Leaves opj>osite or alternate, 
exstipulate. Flowers usually bisexual, small, in ,, spikes, racemes or heads. Perianth of 
usually 5 free or connate, hyaline or scarious segments. Stamens 5, opposite the perianth- 
segments, filaments connate below with or without interposed staminodes. Ovarv 1 -celled 
tree. Fruit a berry or utricle, ‘ ' 
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' LXX. — ClieBopoilacesB,'’ Undershrabs. .Leaves alternate, simple, ■ , entire, exstipn 
late. Flowers miniite, unise^^^ Peri^th^seglnents 4\m males, wanting in females. 
Stamens 4, opposite the perianth-s^^ments. Ovary 1-celIed, free, ovnle 1. Fruit an 
ntricle enclosed in the persistent perianth. 

LXXI.----Poiygoiiaceae|. — Herbs or shrubs. Leaves alternate, entire, stipules usually 
sheathing. Flowers small and usually biseiual. Perianth’ segments 3-6, persistent. 
Stamens usually , 5-8, opposite the perianth-segments. Ovary l-ceiied, free, compressed or 
\ trigenous, ovule ‘1. Fruit a nut, enclosed in the^perianth. 

LXXII.^ — ^^stoIocMacea. 9^ining shrubs -..^or under shrubs. Leaves alternate, 
eAStipuiate. Flowers bisexual. Perianth tubular, upcurved, limb broad. Anthers 6 in a 
ring round the style. Ovary 6-celled; ovules numerous. Fruit^a capsule. 

^ L^^^^ — Piperace®. Shrab^.^Leaves alternate,"^ entire, stipulate. Flowers minute, 
dioecious, spicate. Perianth O'. Stamens 2-4: Ovary' 1-celled, stigmas 2-6. Fruit a 
berry. , Y'"''- " 

LXXIV. — Laurace®. Trees or shrubs. Leaves alternate, rarely opposite, evergreen, 
entire, exstipulate. Flowers small, regular. Periai^h inferior, tube short, I6bes usually 
6, sepaioid. Stamens in "2-4 whdrls, the outer opposite the perianth-segments, the inner 
usually reduced to staminodes, anthers opening by valves. -_Ova^ 3L-^lied, free, ovule 1. 
Fruit a berry. . \ IH 

LXXV. — Thymel®aee®., Shrubs. Leaves alternate or opj^osite, simple," entir;e, 
exstipulate. Flowers regular, bisexual. Perianth ^amophyllous, petaloid, tubular below, 
limb 4-5-lobed, lobes imbricate. Stamens twice jas mjmy as perianth-lobes, biseriate, 
inserted on the perianth, the outer opposite its lobes and atr-a higher level than the inner. 
Ovary 1-ceIIed, free, ovule 1. Fruit a small berry. ' \_, 

LXXVI. — Elaaagiiaceae. Shrubs or^ trees, usually thorny. Leaves^ alternate, .entire, 
clothed beneath with silvery scales oh hairs, exstipulate, small, -regular, 'Mtd, 2-, 

partite or obscurely 2-lobed, Stamens 4, inserte<^pn the peris^nffiV^^tyOvary fpee^V 

ovule 1. F^uit a false drupe, succulent. 5 ‘O Y' V 

LXXyil. — Loi»s.nthac€®. Parasitic shrubs>^ Leaves usually '^opposit^' or wantmg,.^ 
entire, thick, exs|;ipulate. Perianth simple or double. Stamens as many ^s ^nd opposite" 
the perianth-lobes. Ovary inferior^ 1-celled, ovule 1. Fruit a berry or drupe, usually 

. viscid. ,,/ {■ , , j ' ; ■ . ' , ; , ■ ■ 

LXXVIII. — Sar^alace®, ' Shrubs. Leaves alternate,^- entire, - exstipulate. Flowers , 
minute, polygauiuus 'or upisfxual, regulafl Perianth-li^b 3- 6- or 6-lobed. Stamens as 
-many as and inserted" on and opposite the perianth-lobes. Ovary X-celled, inferior, ovules! 

2-4. ■ Fruit n drupe. ■' ■ ■ ■ ■ -">■ ■ ■■ r ■ 

LXXIX. — Euphorbiace®. Herbs, shrubs or trees, rarely cliinbing, often with milky 
juice. Leaves Usually alternate, _&inipie or (Bischoffia) trifoiioiate, usually sti-piiiate. 
Flowers unisexual, usually amall. Perianth usually simple and calycine, rarely {Jatropha, 
Bridelia and Andrackyie) 4<^uble or (Euphorbia) 0. ' 

LXXX. — Uimace®. Trees or shrubs, sap water^iY Leaves -alternate, simple, stipu- 
late. Flowers small, in axillary- clusters Or cymes, oiCifemales solitary. Perianth \,smple, 
segments 4-8. Stamens as many as and opposite the: perianth-segments, rarely. 
(Holopteled) twice as m-any. Ovary superior, usually l^celled,) ovule 1. Stigmas 2, large 
or style 2- or 4-hd. Fruit a winged nut, drupe or samara. , ' 

LXXXI. — Urticace®. Herbs, shrubs or trees, sap watery. Leaves opposite or alter- 
nate, simple, stipulate. Flowers small, in clusters usually arranged in spikes, cymes or 
nanicles. Perianrh simple, segments 4-5, rarely 2 or 3. Stamens avS many as and 
opposite the perianth-segments. Ovary superior, 1-celled, ovule 1. Style simple or none. 
Fruit an achene usually invested by the dry or fleshy pericarp, \ 

LaXXII. — ^H orace®. Trees or shrubs, with milky latex. Leaves alternate, rarely Y 
(some figs) opposite, simple (rarely deeply cut), stipulate. Flowers small, capitate, spid- " ^ 
form or crowded on the outside or inside of fleshy receptacles ; females rarely (Streblus) ( 
solitary or 2-4 together. Perianth simple, segments 2-6. Staipens as many ^ as and 
opposite the perianth-segments. Pvary superior, l-ceftled, ovule 1. Styles 1-2, simple or 
bifid. Fruit composed of confluent (single in Strehlus) perianths and often enlarged 
receptacles. 
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^ IjXXXllI.-—J«^ia««laC 2 S 8 .-— Trees. Leaves alternate,, pinnate, , exsiipulate-. .Kowers 
s£Hali," monosciou's. Male flowers in Oatkins. female flowers in few- ur many-flowerefl 
,s^:kes. Perianth aclnate to the ovary. Ovary inferior, 1-celled, of 2 carpels, uvuie 1. 
L'ruifc a drupe or nut. 

LXXXIV. Myricacese* Small evergreen trees. Leaves alternate, ^ entire, dotted with 

reun Ixmeath, exstipulate. Flowers minute, unisexual, in cylindric bracteate spikes, 
r-orianth 0. Stamens' 3-6. Ovary 1-celIed, of 2 carpels, ovule 1. Fruit a drupe. 

LXXXV. — Betuface®. Deciduous trees. Leaves alternate, simple, stipulate. Flower.^ 
monoecious, Male flowers in catkins. . Female flowers in small catkins or spikes. ^ Carpels 
2. Ovary subinferior, 2-8-celIed after fertilisation, , ovules 1-2 in each ceil. Styles 2. 
Fruit a nut often winged or enclosed in the enlarged bracts. 

LXXXVI. — Fagaceae; Evergreen trees. Leaves alternate, simple, stipulate. Flowers 
monoecious. Male flowers in catkins. , Female flowers 1-3 together, surrounded by an 
involucre of bracts. Carpels usually 8-4, rarely 6. Ovary subinferior, 2-3-celled after 
fertilisation, ovules 1-2 in each ceil. Styles 3-4. Fruit of 1 or more nuts surrounded by 
the enlarged involucral bracts. 

LXXXVII. — Salicaceae. Deciduous trees or shrubs. Leaves alternate, simple. Flowers 
unisexual, in catkins, each flow^er in the axil of a bract, perianth 0, disk of 1 or more 
glands or cup-shaped. Stamens 2 or more, usually free. Ovary 1-ceiied, placentae 2-4, 
parietal. Fruit a capsule. Seed cottony. 

II. — Monocotyledons. 

LXXXVIII. — Liliaceae. Shrubs or herbs, 'often climbing, sometimes armed. Leaves' 
aPornate or replaced by cladodes, petiole sheathed. Flowers 1- or 2-sexuai. Perianth 
of 6 free segments. Stamens 6. Ovary 3-celled, superior. Fruit a berry. 

LXXXIX. — Falmacese. Shrubs or trees, often spiny, sometimes climbing, stem solid, 
leaves alternate, pinnate or flabelliform. Flowers small in spikes or panicles. Perianth 
of 6 lobes or segments. Stamens usually 6. Ovary superior, 1-3-celied or of 3 carpels, 
ovules 1-2 in each cell or carpel. Fruit usually a drupe. » 

XC. — ^Araceae. Suffruticose climbers. Leaves alternate, often large, simple, entire 
or lobed, petiole often winged and sheathing. Flowers small on a fleshy spadix surrounded 
by a conspicuous spathe. Perianth often 0. Stamens 4-6. Ovary 1-2- or 3-celled. Fruit of 
berries, distinct or confluent, 

XOI. — Gramine®. Stems more or less tufted, woody or herbaceous, hollow, jointed. 
Leaves linear, lanceolate or oblong, jointed on to a sheath which is amplexkraul and split 
to the base. Flowers small in spikele:s, each flower in the axil of a bract. Perianth 
much reduced and inconspicuous. Stamens 3 or 6. Ovary 1-ceIled,^. superior, cnmle 1. 
Fruit a caryopsis. 

B;— GpiiiiosperMs. ' ■ ' 

XCn. — Gnetacese. Shrubs. Leaves reduced to sheaths. Flowers small, unisexiiaL 
Male flowers in small bracteate spikes, perianth 2-lobed, anthers 2-8. sessile on a coliunn, 
Bi-celled. Female flowers 1-3 together, bracteate, ovule 1 in each flovrer, enclosed in a 
perianth which becomes fleshy in fruit. 

XCIII.-^Taxacese. Evergreen trees. Leaves without resin canals, bifarious, linear, 
flattened, Flowers unisexual, perianth 0. Male' flowers in subglobrse ax'Ilary catkins. 
Stamens about 10, peltate. Female flowers reduced to a single ovule, solitary, axillary, 
sealed on a thick disk and surrounded by scales. Fruit drupaceous ; seed partially immersed 
in the succulent disk. 

_ XCIV.— PinacesB. Exergreen trees or -shrubs. Leaves with resin canals, acicular 
jscale-Iike or linear and flattened. Flowers unisexual, perianth 0. Male flowers in 
deciduous catkins. Stamens numerous, scale-iike. Female flowers in cones consisting of 
irumerous scale-like flfit or peltate carpels. Fmt a woody cone or (Jimiperm) berrv-like- 
seed not exserted. ‘ i j » 



A FOREST FLORA FOR KUMAON. 


I RANUNCULACEiE. 


or perennial herbs or rarely shrubs. Leaves radical or 
alternate, rarely opposite. Flowers bisexual or unisexual, regular or 
irregular. Sepals 5 or more, rarely fewer, very rarely persistent, often 
petaloid, imbricate or rarely valvate. Petals 5 or more or 0, rarely 4 or 
3, hypogynous, imbricate, often minute or deformed. Stamens hypo- 
gynoiis, usually mimexoiis in many rows. Anthers adnate, opening 
laterally or outwards. Carpels numerous, rarely 1, free or rarely 
coherent ; stigma simple ; ovules numerous or solitary, on the ventral 
suture. Fruit of one-seeded beaked or plumose achenes or many-seeded 
follicles or r3‘‘'ely a capsule or berry. 

CLEMATIS, Lnnt. 


Climbing shrubs. Leaves opposite, simple or compound, exstipu- 
late, petioles often twining. Flowers solitary or fascicled or panicled, 
axillary or' terminal. Sepals usually 4, petaloid, valvate. Petals 0. 
Stamens many. Carpels numerous, distinct, with 1 pendulous ovule 
in each. Fruit a head of sessile or stalked achenes with long, usually 
feathery styles. 


I. — Leaves ternate. Flowers long>peduncled, in axillary 
' fascicles. 

A. Flowers white; sepals spreading, 1-2 inches long 1. 

B. Flowers greenish-brown or greenish ; sepals erect 

with recurved tips, not exceeding 1 inch long. 

1. Two connate green bracts forming a cup just 

below the flower ... ... ... 2. 

2. No bracts ... ... ... ... S. 

II. — Leaves bipinnate. Flowers long-peduncled, solitary 

or in axillary fascicles. ... ... ... 4. 

III. — Leaves ternate or 1- or 2-pinnate. Flowers in 
panicles. 

A. Sepals spreading from the base. 

1. Flowers ‘5 — '6 inch diameter ... 6. 

2, Flow^ers *6 — '8 inch diameter ... ... 6. 

8. Flow^ers *8 — inch diameter ... ... 7. 


montana. 


napaulensis . 
harheJlata. 

orientalis. 


Goufiana. 
grata. . 
fuherula. 
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I.— BANUNOUIiACEiB, 


B. Sepals erect with recurved tips. 

1. Klaments hairy throughout. 

(a) Leaves glabrescent. 

* Leaflets 3 — 7. Leaves more or less connate 

at the base ... ... S. Gonnata. 

** .Leaflets 3. Leaves not connate at the base. 

Leaves lanceolate. Bilaments with long 

spreading hairs which envelop the anthers 9. acuminata, var. 1. 

Leaves ovate. Hairs of filaments not enve- 
loping the anthers ... ... ... 9A. acuminata. mT, %, 

(h) Leaves tomentose. 

Leaves and inflorescence tomentose ... 10. Buclianamana. 

Leaves and inflorescence densely velvety 

tomentose ... ... ... H- gTew’wflora. 

‘2. Bilaments hairy only in the lower half ... 12. nutans. 

I have omitted C. smilacifoUa, Wall, of which there are no specimens from this 
area though reported by Messrs. W. J. Lambert and H. G-. Champion to occur in Central 
and East Almora. This species is characterised by simple, cordate-ovate, shining leaves 
8 — 7 inches long, 7- 9-nerved at the base, and panicles of brownish flowers 1-1*5 inches 
diameter. 

1. Clematis montana, Buch. — Ham. — A deciduous climber with 
rambling stems attaining 30 feet high and 2 inches diameter. Bark 
pale yellowish-brown, very rough, exfoliating in long soft fibrous strips. 

Leaves mostly fascicled on arrested branches, trifoliolate. Petiole I'o — 

3 inches long. Leaflets 1 — 3 inches long, ovate or ovate-lanceolate, 
acuminate, toothed, membranous, glabrescent or rarely hairy, dull, 
green above, somewhat glossy beneath. Flowers white or tinned phrk, 
fragrant, 2-3 inches diameter, oh axillary fascicled peduncles usually 
longer than the leaves. Sepals 1-2 inches long, spreading, membranous, 
glabrous or silky outside. Filaments glabrous. Achenes glabrous ; 
styles exceeding 1 inch long. 

Occurs throughout the hills between 5,000 and 11,600 feet. Common in oak forests. 

Blowers: April — June. 

2. Clematis napaulensis, DC. Vern. KanguU, Jai. (These terms 
are used indiscriminately for any species of Clematis). — ^An evergreen 
climber with spreading stems often forming dense masses and attaining ^ 
40 feet high and '75 inch diameter. Bark pale brown, rough, exfo!i.at- 

ing in loose fibrous strips. Leaves mostly fascicled on awested branches, 
trifoliolate. Petiole usually 1-2 inches long, sometimes less. Leaflet? 
Variable, 1'6 — 5 by ‘3 — 1‘2 inches, entire or more or less deeply 3-lobed, 
bometimes to the base, very membranous, usually lanceolate or linear- 
lanceolate, acute, glabrous, glossy beneath. Flowers greenish, on axillary 
fascicled slender drooping peduncles l-2'6 inches long. Sepals -fi--? 
inch long, erect, densely silky-pubescent outside. Filaments glabrous, 
pink. Anthers lilac. ■ Peduncles yrith two connate membranous green 
bracts forming a cup about ‘25 inch below the flower ('5— '75 inch below 
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the fruit), sometimes enlarged and foliaceous. Achenes hairy; styles 
exceeding 1 inch. 

Occurs throughout the hills hetweeu 4,500 and 7,000 feet. G-eneralfy scarce and 
usually found growing in shady moi jfe ravines. Flowers : December- January. Fruit : April- 
May. ' 

3. Clematis barbellata, Edgew. — deciduous climber with stems 
up to *20 feet high and 1 inch diameter. Bark pale briown, Yery roughs 
exfoliating in long fibrous strips. Leaves mostly fascicled on arrested 
branches, trifoliolate. , Petiole 1*5 — 3 inches long, somewhat enlarged 
at the base and more or less connate on the lengthened shoots. Leaflets 
1*5 — 4 inches long, ovate or ovate-lanceolate, acuminate, more or less 
coarsely toothed or often incised, membranous, glabrescent, dull green 
above, very 'glossy beneath; nerves depressed above and prominent 
beneath. Flowers greenish-brown, unscented, 1 3 — 2*2 inches across, 
on axillary fascicled peduncles 1*5 — 3 inches long. Sepals erect with 
recurved tips, *6 — 1 inch long, thick, softly pubescent on both sides, 
pale greenish-yellow tinged purplish-brown inside and witE a few 
streaks of the same colour outside, or less frequently almos? entirely 
purplish-brown inside and outside. Filaments usually fringed with long 
hair. Achenes hairy on the edges and towards the top, otherwise 
^glabrous. Styles 1*5 — 2 inches long. 

Occiftrs on the central and main ranges between 7,000 and 12,000 feet. Common in 
Icarshu and silver fir forests on shady aspects. Flowers : May- June. 

5. Clematis orientalis, Linn. — deciduous climber with stems up 
to 3 feet long and ‘5 inch diameter, only the basal portion persisting. 
Twigs striate, pubescent at first. Bark rough, fibrous. Leaves bipin- 
nate, 3 — 6 inches long.' Leaflets '3 — inch long, lanceolate or ovate- 
lanceolate, more ' or less deeply 3-lobed or -partite or less frequently 
'entire, acuminate, base narrowed into the petiolule, membranous, 
pubescent beneath when young, ultimately glabrous or nearly so. 
Flowers yellowish-brown, 1-1’5 inches diameter, solitary or 2-3 
together, terminating arrested axillary shoots which usually bear a few 
reduced leaves at their aj)ex. Peduncles 3 — 6 inches long. 'Sepals 
greenish-yellow finely mottled with pale purplish-brown, ovate-acumi- 
nate, ‘6 — inches long, glabrous without, pubescent within. Fila- 
ments hairy. Achenes hairy. Styles about 1 inch long. 

Occurs on the inner dry ranges bordering Tibet between 10,000 and 13,000 feet. 
It g' '» 7 S on open boulder-strewn ground, the stems q)reading over the ground surface or 
Btr ggiing over bushes of Caragana, etc. Howers : July- August. The species described 
if far. Kumaonensis, V. Brubl. 

S. Clematis Gouriana, Eoxb.—A large rambling evergreen climber 
'>/fith stems up to 50 feet high and 3 inches diameter. Bark pale brown. 
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rougli, exfoliatiog in long thin fibrous strips. _ Branches lurrowed. 
Leaves pinnate, bipinnate or biternate, usually 6—10 inches long. 
Leaflets 2-3’5 inches long, ovate oblong or lanceolate, acuminate, 
entire or distantly toothed, base cordate or rounded, thin but firm, 
glabrous or pubescent pn the nerves beneath. Flowers white or cream- 
coloured, fragrant^ 'b-’O inch diameter, in copious axillary and terminal 
leafy panicles. Sepals spreading :*2--3 inch long, ultimately revolute, 
pubk’ulous, margins tomentose. Filaments glabrous. Achenes hairy. 
Styles 1-1’ 5 inches long. - 

Occurs . ijhrougbout the Bhabar and outer and central ranges bet'ween 1,500 and 
4,000 feat elevation. Very common in open miscellaneoxis forest at the base ol the hills. 
Blowers : Au^st— October. Bruit : December— March. 

6. Clematis ^rata, LFaZL— A climber with stems up to 10 feet high 
■and ‘5 inch diameter. Bark pale brown, rough, peeling off in thin 
fibrous strips. Leaves pinnate, or a few bipinnate or trifoliolate. 
Leaflets usually 5, Lb— 8 inches long, broadly ovate, acuminate, !)ase 
'aunded.or cordate, inciso-serrate, more or less deeply 3-lobed or-partite, 
villous on both sides or glabrate above. Flowers cream-coloured, 
fragrant, '6 — ’8 inch diameter, in large. terminal leafy panicles, the lower 
branches usually axillary. Sepals spreading, 'Ob— '35 inch long, 
tomentose outside, caducous. Filaments glabrous. Achenes densely 
pubescent. Styles 1-1‘5 inches long. ^ 

Occurs througheut tlie hills between 3,000 and 8,000 feet elevation. Connnon, 
especially at lower elevations in scirub forest. Flowers : August — October. 

»*■''' . 

1. Clematis, piiberala, H. /, and T! — A climber with slender deeply- 
grooved stem. Yoimg shoots clothed with adpressed hairs. Leaves 
pinnate or biternate. Leaflets -*5-2. inches long, often very variable on 
the same leaf, , ovate-lanceolate or lanceolate, simple or more or less 
deeply 3-lobed, entire or remotely toothed, base rounded but not cordate, 
thin, with scattered hairs on both surfaces especially beneath. Flowers 
.yellow, about *8 — 1 inch diameter, in lax 3 — 9-flowered .ixillaiy and 
terminal panicles. Sepals spreading, ‘4-*5 inch long, silky-liairy on both 
^ surfaces,, margins w^oolly-tomentose. Filaments glabrous. x4.chen6s silky* 

There are no sheets from our area belonging to this species at Behra Dun, but 
there are two sheets in the Herbarium at Kew from the Falconer collection, one of 
which was collected at Ukhimath , in North Garhwal at 4,000 feet elevation, the other 
is simply labelled G-arhwal. Flowers probably Septembcr-October. 

'8, Clematis coimata) 'DC. — deciduous climber with stems 5 — IQ 
feet high and up to 1 inch diameter. Stems deeply ribbed. Bark ]')a,!e 
yellowish-brown, fibrous. Young shoots striate, glabrous, often purplish 
with a waxy bloom.. Leaves pinnate, 6 — 12 inches long ; petioles more 
or less connate, the winged portion not more than *25 inch broad. 
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Leaflets 3—7, distant, 2- — 6 by 1*5 — 4 mcbes, broadly ovate, cordate, 
acnminate, coarsely serrate, the teeth apicnlate, soroetimes lobedj 
glabrous or pnberiilons above, glabrous or hairy on the nerves beneath, 
dull green above, glossy beneath; nerves deeply impressed above and 
promineiit beneath. Flowers greenish-yellow, in few- or many-flowered 
lax axillary panicles 3 — 9 inches long. Sepals *7-1 inch long, erect 
with recurved tips, thick, pubescent without and tomentose within. 
Filaments hairy. Achenes silky. Styles 1*5-2 inches long. 

Occurs tlirouglioiit the central and outer ranges between 7,000 and 9,000 feet (in 
the Pun jab Mr. Parker records in down to 4,000, feet). Fairly common in shady forest 
but seems to be local. Flowers: August-September. 

9, Clematis acuminata, jDC. var. 1.— A slender climber with stems 
up to 5 feet high and *3 inch diameter^ Twigs ribbed, glabrescent. 
Leaves trifoliolate, 3— 6 inches long, the terminal leaflet nearly twice- 
the size of the lateral. Terminal leaflet 2*5-4 by ‘7-1*4 inches; all 
lanceolate or ovate-lanceolate, long-acuminate, base 3 — 5-nerved and 
rounded, margin distantly and finely cuspidate-serrate, glabrous above 
except for a few scattered hairs, glabrous beneath except for' a few hairs oh 
the nerves. Flowers creamy- white, unscented, about '6 inch diameter,. 
,in few-flowered lax axillary leafy panicles 1*5 — 4*5 inches long. Sepals 
*5-*6 inch long, erect wuth recurved ' tips, thick, with dense short pube- 
scence outside, more or less piibescent inside, ribbed. Filaments with 
long spreading hairs which envelop the anthers. Achenes densely hairy. 

Occurs in the central and outer ranges between 6,000 and 7,000 feet. Probably 
scarce. It is found in shady cool forest and rocky ravines. Flowers: October — January. 
Fruit : April. This is subspecies Wallicliii, H. f. and T. vide P. Briihl in volume V of 
the Annals of the Eoyal Botanic Garden, Calcutta. 

91. Clematis acuminata, DC. var. 2.— A climber with stems 4—12 
feet high and up to *3 inch diameter. Twigs ribbed, pubescent. 
I^eaves trifoliolate, 6 — 12 inches long. Leaflets variable, usually 2 — 5*5' 
by 1 — 3 inches, broadly ovate or' ovate-lanceolate, acuminate, base 3- 7- 
nerved, rounded or subcordate, margin coarsely toothed, sometimes more 
or less deeply 3-lobed, glabrescent above,, puberulons beneath. Flowers 
pale greenish-yellow, 1 — 1*5 inches diameter, in few-flow^ered lax, often 
leafy, axillary panicles 4 — 8 inches long. Sepals *8 — 1*2 inches long, 
erect with recurved tips, thick, with dense short pubescence outside, 
more or less pubescent inside. Filaments with spreading hairs not 
enveloping the anthers. Achenes pubescent. Styles 1-2 inches long. ' 

Has been collected at Naini Tal where it is common in hanj and moru forest 
between 6,500 and 7,000 feet. Flowers : September- October. Fruit : April. This plant 
is subspecies SikkimensiSj H. f and T. vslx. Clarkes O, Kuntze, vide reference under the- 
preceding species. These two plants, though treated by past authors as varieties only, 
have Yory distinctive characters and are, I think, worthy of specific rank. 
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10. Clematis BiichaiiaiiiaBa, DO, — deciduous ciimber with stems 
np to 25 feet high and 1*5 inches diameter. Bark pale brown, rough, 
txfoliating in long thin fibrous strips. Twigs ribbed, clothed with soft 
pale tomentum.- Leaves pinnate, 6 — 9 inches long; petioles more or 
less connate. Leaflets 3 — 7, 2—4*5 inches long, broadly ovate or 
suborbicular, cordate, acute or shortly acuminate, coarsely serrate, the 
teeth apiculate, sometimes 34obed, pubescent above, tomentose beneath ; 
nerres deeply impressed above, prominent beneath ; base 5- 7-nervecL 
Flowers cream-coloured, heavily scented like orange blossom, in few- or 
many-flowered axillary and terminal pubescent panicles. Sepals 1-1*6 
inches long, erect, rather thick, ribbed, narrowly lanceolate, tomentose 
on both sides. Klaments hairy. Achenes densely hairy. Styles 2 
inches long. 

Occurs throughout the hills between 3,000 and 8,000 feet. Often very conioion in 
hedges between cultivation, also in open banj forest. Flowers : October-November. 

11. Clematis grewiaeflora, DC.— Twigs densely tomentose with 
spreading hairs. Leaves pinnate. Leaflets 3 — ^5, 2 — 4 inches long, 
broadly ovate or suborbicular, cordate, acute, undivided or more or less 
3- or 5-lobed, serrate, the teeth apiculate, densely tomentose on both 
surfaces, nerves prominent beneath, base 5-nerved, Flowers in axillary 
panicles shorter than the leaves, the branches of the inflorescence clothed 
with very dense short tomentum. Sepals ‘S-'Q inch long, erect, clothed 
outside with dense short yellow tomentum, tomentose inside. Fila,- 
ments hairy. Achenes densely hairy. 

Has been collected in the East Almora Division where it occurs according 
Mr. W. J. Lambert between 2,500 and 6,000 feet. Flowers : November-December. 

This species seems to differ principally from C. Biicliananiana in its parts beinjj 
more hairy, and I am doubtful whether it is entitled to be regarded as a separate species. 

12. Clematis nutans, Royle. — 'K climber with stems 2 — 6 feet high 
and up to "4 inch diameter. Twigs ribbed, silky-pubescent. Leaves 
pinnate or bipinnate, 4 — 9 inches long. Leaflets 1 — 3 inches long, (jvnte 
or lanceolate, undivided or 3-5-lobed or -partite, irregularly toothed, rarely 
entire, silky when quite young, ultimately becoming finely adpressed-kairy 
on both surfaces. Flov.'ers pale greenish-yellow, about '5 inch long, 
drooping, in leafy axillary pubescent panicles 2 — 6 inches long. Sepals 
pale yellow, erect with recurved tips, '7 — ’9 inch long, thick, densely 
silky outside, glabrous inside. Ml aments hairy only in the lower half 
Achenes silky. Styles ‘6 — 1‘5 inches long. 

Oocvrs along the outer range of hills between 2,000 and 5,000 feet. Fairh 
common. The leaves are pungent to the taste. Flowers : October— December. Fruit'- 
March. 
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II.— MAGNOLIACEJE. 

Trees or shrubs, sometimes climbing, often aromatic. Leaves alter- 
nate, entire or rarely toothed, usually stipulate. Flowers axillary and 
terminal, sometimes unisexual, white yellow or red, often showy and 
fragrant. Sepals and petals similar, hypogynous, very deciduous, 
arranged in whorls of 3. Stamens very numerous or rarely as few as 5, 
hypogynous ; filamens free or monadelphous ; anthers adnate, dehiscing 
longitudinally. Carpels indefinite, free or cohering to an elongated axis 
or in one whorl; styles usually short; ovules 2 or more on the ventral 
suture. Fruit baccate, follicular or of woody dehiscent carpels which are 
sometimes arranged in a cone. 

Trees. Stamens free ... ... ... ... 1. Michelia, 

Climbers. Stamens more or less connate ... ... 2. Schizandra. 

1. MIOHELIA, Linn, 

Tre«s. Leaves evergreen or deciduous, enveloped in bud in their 
connate, convolute stipules. Mowers solitary, axillary or terminal. 
Sepals and petals similar, 9 — 15 or more, in 3 or more rows.. Stamens 
numerous, many-seriate, with flat filaments; anthers adnate, introrse. 
Carpels in a loose stalked spike; stigma decurrent; ovules 2 or more. 
Fruit a lax or dense spike of coriaceous dorsally dehiscing carpels. 

Leaves ovate-lanceolate tapering to a long acuminate point ... 1. Champaca. 

Leaves oblong, abruptly sliort-acuminate ... ... 2. Kisopa, 

1. Michelia Champaca. Linn. Vern. Champa, Hindi. — A 
medium-sized or large evergreen tree attaining 5 feet girth and 80 feet 
high. Bark .smooth, pale grey sometimes whitish. Blaze '5 hich, 
fibrous towards the interior, pale yellow with orange markings towards the 
exterior, the whole rapidly turning orange-brown on exposure. Leaves 
5‘5 — 11 by 2‘5 — 4 inches, ovate-lanceolate tapering to a long acuminate 
point, margin entire but sinuate, coriaceous, rather glossy, clothed with 
minute adpressed hairs on both surfaces when young, ultimately glabrous 
or nearly so above, main lateral nerves 10 — 18 pairs, prominent beneath. 
Petiole *75 — ^^1*5 inches long, the lower half swollen. Flowers yellow, 
sweet-.scented, 2 inches diameter, axillary. Peduncle stout *15 — *3 inch 
long bearing at the apex two ovate, caducous, silky-pubescent bracts 
1 — L4 inches long which sheathe the flower-buds and leave an annular 
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sear below. Fruiting spike 2 — i inches long. Carpels subsessile, '5-'6 
inch long, oblong, dark brown with pale specks, woody. Seeds scarlet. 

Planted roand villages and temples tbrongliout the area up to 5,000 feet biu not 
very coiiimou. At Blialaon in the Itamnagar Division it is fonnd growing in ra\ine.5 
in sal forest and is either truly wild or has run wild. Flowers : June* July. Fruit : 
October-November. 

2. Michelia Kisopa, Ham. Vern. Gamri, NG. Kanjtm, EA . — 
'A medium-sized or large evergreen tree attaining 10 feet girth and 
126 feet high. Twigs with conspicuons pale circular lenticels, and 
with slightly raised stipular rings left by* the deciduous stiioules. Bark 
pale l)rown. rougiiish, exfoliating in small thin corky scales. Blaze 
•5-1 inch, soft with short fibre, pale yeljow rapidly turning orange-brown 
on exposure. Leaves 3*5 — 7 by 1*25 — 2*5 inches, oblong or oblaneeolate- 
oblong, abruptly short-acuminate,, base obtuse or acute, entire, coriaeeoiiSr 
densely clothed with minute adpressed pubescence beneath, jHibescent 
above when young but soon becoming glabrous, glossy dark green above, 
paler and glaucescent beneath ; lateral nerves indistinct. Petiole *3 — 1*5 
inches long with two small glands a little above the middle. Flowers 
yellow, not or scarcely scented, 1*5 — 2 inches diameter, axillary. Ped- 
uncle stout, *.l inch long, bearing at the af)ex two ovate, caducous, silky- 
pubescent bracts about *5 inch long which sheathe the flower buds and 
leave an annular scar below. Fruiting spike 2-3 inches long. Carpels 
sessile, ‘3-*4 inch long, subglobose, dark brown witli pale specks, woody. 
Seeds black with a dark red covering. 

Occurs throughout the hills between 5,000 and 7,000 feet elcTation. Soaietimes 
common in dense shady ravines in banj .forest, but generally scarce. Flowers : September — 
November. Fruit : October-November. 

2. SCHIZANDEA, Michaiix. 

Climbing glabrous shrubs. Leaves exstipulate. Plower.s unisexual, 
axillary or in the axils of scales near the base of short lateral leafy 
branches. Sepals and petals 9 — 12, imbricate in about 3 sevie.s. Male 
Sowers ; stamens 5 — 15 of more, in a spiral series, filaments ’s'ei’v short, 
free or subconnate, often fleshy; anthers free or subimmersed in a fle,shy 
head of confluent filament.?. Female flow'ers ; ovaries many, densely 
imbricated; stigma sessile; ovules 2. Fruit a spike of indehiscent fleshy 
1-seeded carpels. 

Deoidaous. Flowers white. Pettole pinkish ... ... 1. gnindiflora. 

Evergreen. Flowers pink. Petiole not pink ... ... 2. propinqm. 

i. Schizandra grandiflora, Hook. f. and T. Vern. Agsli, NG. 
Ghimgaddi, NG. — A deciduous sinistrorse climber with stems up to 
40 feet high and 2 inches diameter. Twigs smooth, reddish-brown with 
conspicuous pale raised lenticels. Bark rough dark brown. Blaz& 
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*3-*4 inch, pink, soft, fibrous. Leaves 3‘5— 7 by 1'5 — 3'5 inches, 
elliptic-ovate to oblong -lanceolate, acuminate, entire or with small 
distant glandular teeth, rather’ soft and fleshy, somewhat glossy above 
when mature, glabrous. Petiole *5 — 1*5 inches long, pinkish, fleshy, 
deeply grooved above. Flowers 1~1 ’8 inches diameter, waxy-white, 
the outermost whorl often tinged pink or green, dioecious, fragrant, on 
drooping axillary peduncles *5 — 1*5 inches long. Fruit a drooping spike 
5 — 12 inches long with numerous carpels attached to the swollen axis. 
Carpels sessile, *2 — ^*4 inch long, ovoid, red, containing 1 or 2 browm- 
seeds embedded in a juicy pulp. 

Occurs througliout the hills between 6,000 and 10,000 feet. Common in banj, telunj,. 
karsliu, and silver fir forests. Flowers: May-June. Emit : September— ’November. 

2, Schizandra propinqua, Hook /. md T. Vern. Agdli, HG —kii 
evergreen sinistrorse climber with stems up to 30 feet high and 2 inches 
diameter. Twigs reddish-brown with prominent distant circular pale 
ienticels. Bark very rough and often corky, dark brown. Blaze ’25-*3 d 
inch, pink, soft, fibrous. Leaves 3*5-7 by 1-2*25 inches, lanceolate or 
sometimes oblong or elliptic, acuminate, entire or with small distant 
glandular teeth, coriaceous, dark green above, pale and somewhaf glaucous 
, beneath, glossy above when young, glabrous. Petiole *3 — *7 inch long, 
channell^. Flowers ‘5-1 inch diameter, salmon-pink or greenish tinged 
pink, with a prominent staminal column, all parts of the flower con- 
taining a sticky juice. Stamens connate into a fleshy head, salmon-pink., 
Flow^ers usually solitary sometimes tw^o together, axillary. Peduncle 
*15— *4 inch long. Fruit a drooping spike *5 — 3 inches long with 
numerous carpels attached to the stout axis. Carpels sessile, *3 inch 
diameter, globose, red, containing 1 or 2 r’eniform seeds embedded in a 
juicy pulp. 

Occurs throughout the hills between 4,000 and 6,000 feet. Fairly common in.; 
hanj forest. Flowers : May^June. Fruit : October-November. 
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Trees or shrubs often climbing and frequently aromatic. Leaves 
alternate, simple, entire, esstipulate. Flowers 2- or 1-sexual. 
Sepals 3 or rarely 2, free or connate. Petals 6, usually thick and fleshy, 
generally biseriate, hypogynous, yalvate or slightly imbricate, the inner 
sometimes absent. Stamens usually many ; filaments short or 0 ; 
anthers adnate ; connective produced into an oblong or truncate head. 
Carpels numerous or rarely few or solitary, distinct or rarely coherent ; 
styles short or 0; ovules one or more. Fruit of 1 or more, sessile or 
stalked, 1- or many-seeded, usually indehiscent carpels or rarely of 
several coherent carpels. 

MILIUSA, Lescliew. 

Trees or shrubs. Flowers 1-2-sesual, green or red, axillary or 
extra-axillary, solitary fascicled or cymose. Sepals 3, small, valvate. 
Petals 6, valvate, in 2 series; outer smaller, like the sepals; inner coher- 
ing when young by the margins, at length free. Torus elongated, 
cylindric. Stamens definite or indefinite ; anthers subdidymous. Ovaries 
indefinite ; ovules usually 1-2. Fruit a ring of globose or oblong 1- 
many-seeded carpels. 

Miliusa velatina, Poofc /. and T. Vein. Ddm-sal, E. — A small 
deciduous tree attaining 3 feet girth and 35 feet high. Twigs tomen- 
tose. Bark dark brown or blackish, rather rough, more or less deeply 
furrowed. Blaze ’6 — 1‘2 inches, crisp with short coarse fibre, purplish- 
brown speckled or banded with pale yellowish-brown, juice turning blue 
on the blade of a knife. Leaves variable, 3—12 by 2 — 6 inches, ovate or 
ovate-oblong, acute or acuminate, softly tomentose on both sides, base 
rounded or slightly cordate. Petiole '1 — '25 inch long. Flowers yellowish 
green, ‘7 — 1'4 inches diameter, in few-flowered leaf-opposed cymes. 
Pedicels 2 — 4 inches long, drooping, villous. Sepals '15 inch long, 
ovate, densely brown-tomentose outside. Outer petals similar to the 
sepals, the 3 inner '5 — ‘9 inch long, ovate, thick, silky-pubescent outside. 
Stamens numerous. Filaments short. Fruit of a number of black, 
ellipsoid, stipitate carpels, '6 — '15 inch long. Stipe '3 inch long, woody. 

Occurs tlirouglioufe the suhhimalayan tract and in the outer hills up to 3,000 
feet. Very common in sal and miscellaneous forest in the .Bhabar, Blowers April — 
June, with the young leaves. Fruit : June- July. 
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IV.— MENISPERMACE^. 

Climbing or twining shrubs or occasionally herbs, or very rarely 
erect shrubs or small trees. Leaves alternate, simple or rarely com- 
pound, entire or lobed, often peltate, exstipulate. Flowers dioecious or 
polygamous, small. Sepals 6 in 2 whorls, or 9 — 12 in 3 — 4 whorls, 
rarely fewer than 6. Petals usually 6 in 2 whorls. Male flowers: 
stamens usually of the same number as and opposite to 
tPe p'etals; filaments free or connate. Female flowers: staminodes 6 
or 0; ovaries 3 or sometimes 1, rarely 6—12 ; ovules generally solitary. 
Eipe carpels drupaceous, with the style-scar subterminal, or (by eccen- 
tric growth) near the base. 

I. — ^Leaves not peltate. , . 

1. Leaf -base not ox sligbtly cordate. Main 

basal nerves 3 ‘or 5 ... ... 1. Cocculus. 

2. Leaf -base deeply cordate. -Main basal nerves 

5 — 9 ... ... .... ... 2. Tinospora, 

II. — Leaves, peltate. 

1. Whole plant glabrouis ... ... 3. Stephania. 

2. ^ * Tomentose *... ... 4. Cissampelos. 

1. LOCCULUS, DC. 

Climbing or straggling or erect shrubs, or even trees. Flowers 
panicled or rarely fascicled in the axils of the leaves. Sepals 6 in 2 
series, the outer smaller. Petals 6, smaller than the sepals, usually 
auricled at the base. Male flowers; stamens embraced by the petals; 
anthers bursting transversely. Female flowers ; staminodes 6 or 0 ; ovaries 
3 — 6 ; styles usually cylindric. Drupes compressed ; endocarp horseshoe- 
shaped,' dorsally keeled and'tubercled, sides concave but not reduced to a 
thin flat septum. 

A shrub or small tree ... ... ... 1. Imirijolkis. 

A slender climber ... ... ... 2. mllosus. 

1. Cocculus laurifolius, DC. Vern. Tilpham^ Gen. — large 

/'evergreen shrub or small tree, attaining 4 feet girth and 20 feet high. 
Twigs smooth, green, glabrous except in the leaf axils. ' Bark slightly 
rough mainly owing to the presence of numerous small raised circular 
lenticels, pale brown. Blaze T — *3 inch, white. Leaves 3 — 6 by 1 — ^1*75 
inches, lanceolate or elliptic-lanceolate, entire, glabrous, glossy dark 
green above, pale and glossy beneath, with 3 strong basal nerves 
distinctly pale above. Petiole *2 — *5 inch long, flattened on the upper 
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surface. Flowers minute, yellowish, in pedunculate capitate cymes 
•2— -3 inch long, solitary and axillary, or arranged in axillary panicles up 
to 2 inches long. Drupe '2-— '25 inch diameter, globose, shining, black 
and juicy, containing a single seed. 

Occurs thronghoni} our area between 1,000 and. 6,000 feet. Common bordering 
streams and in shady open ravines in the hills, Flowers : April -May. Fruit : 
October-— January . 

2. Coccnliis ¥iIIosns, DC, Syn. C* hirsutus, Diels. — A slender 
climber. Twigs densely grey-tomentose. Leaves variable in size up to 
3 by 2 inches, ovate or ovate-oblong, obtuse or retuse, a-piculate, base 
rounded or slightly cordate, softly tomentose on both sides but ulti- 
mately glabrescent, entire or rarely lobed or toothed. Petiole *1 — ’5 
inch long. Flowers minute ; male in axillary short-peduncled small 
capitate cymes; female in axillary clusters of 1 — 3. Inflorescence vil- 
lous. Drupe *2 inch diameter, dark purple. 

There is a single specimen in the Dehra Bun herbarium from this area. It is 
labelled near Hawalbagh, Kumaun.” It is likely to occur in the Bhabar tract and 
outer hill ranges between 1,000 and 2,000 feet. Flowers': February-March. 

2. TINOSPOEA, Miers, 

Climbing shrubs. Flowers in racemes or rarely panicles, axillary 
or terminal or from the old wood. Sepals 6, in two series, the inner 
larger. Petals 6, smaller. Male flowers : stamens 6, free ; anthers 
bursting longitudinally. Female flowers : Maminodes 6, clavate; 
ovaries 3 ; stigmas forked. Drupes ventrally flat, dorsally convex, round 
or oval ; endocarp rugose or tubercled, dorsally keeled, ventrally concave. 

Tinospora malabarica, Miers, Vern. Gileh, EG. Gureh, EA. 
Gurja, E. — A deciduous climber with rambling or dextrorse stems up to 
2*5 inches diameter and 70 feet high, often producing very long slender 
tough and unbranched aerial roots which hang down from the branches. 
Bark pale brown often yellowish, smooth, peeling off in thin papery 
pieces,- a bright' green layer "beneath the thin outer bark, with large 
scattered wart-like lenticels. Young shoots green with pale pubescence. 
Leaves 3 — 8 by 3 — 7 inches, orbicular or broadly ovate, acute or acumi- 
nate, rarely retuse, entire, base deeply cordate, rather thick, dull dark 
green above, clothed on both surfaces with pale short and 
soft pubescence, venation prominent beneath, base palmately 6-7- 
nerved. Petiole 3 — 9 inches long, pubescent, terete, swollen towards 
the base. Flowers dioecious, greenish-yellow, *2 — *4 inch diameter, 
with a rather disagreeable smell, arranged in glabrous or pnberulous 
simple racemes *5 — 4 inches long, the female 'somewhat longer than the 
male. Eacemes 1 5 together in clusters on the leafless stems. 
Pedicels 15 3 inch long, usually solitary in the female, in fascicles of 
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1—4 in the male. Outer sepals concave; inner flat. Petals spathulate, 
less than ‘1 inch long. Drupes 1—3, elHpsoicl, ‘3— '4 inch long, first 
yellow then red; endocarp with a prominent dorsal keel and irregular 
wart-like tubercles, surrounded by a sticky mucilage. 

The species Here described has usually been referred to T. cor dif olia. Miexs, which 
however* differs in having smaller glabrous leaves, concave inner sepals and a smooth 
endocarp, except for the raised dorsal ridge. T. malabarica is common throughout the 
area up to 3,500 feet. Flowers: March-April. Fruit; May while still leafless. 

3. STEPHAjNIA, Lout. 

Climbing shrubs. Leaves often peltate. Heads of flowers in axil- 
lary stalked umbels or, rarely, solitary or cymose. Male flowers : sepals 
6 — 10, free, ovate or obovate; petals 3 — 5, obovate, fleshy; anthers 6, 
on the rim of the flattened top of the staminal column, bursting trans- 
versely. Pemale flowers : sepals 3- — 5; petals as in the male ; stamino- 
des 0 ; ovaxy 1 ; style 3 — 6-partite. Drupe glabrous ; endocarp com- 
pressed, horseshoe-shaped, dorsally tubercled, sides concave, perforated. 

I. — Flowers greenish-yellow. Leaves orbicular ... 1. glabra. 

II. — Flowers purplish. Leaves triangular — 

1. .Leaves orbicular-deltoid, obtuse ... 2. gracilenta. 

2. Leaves triangular-ovate, acuminate ... 3. elegans. 

1. Stephania glabra, Miers. Vern. Ginddm, NG. — A glabrous 
dextronfe climber with spreading stems usually 5 — 10 feet high but 
attaining 20 feet. Annual shoots smooth, green, terete with a glaucous, 
bloom, attaining *3 inch diameter. Persistent portion of stem nil or up 
to 10 feet long and 1*5 inches diameter. Bark rough, pale brown. 
Leaves 3*5 — 9 by 3 — 8 inches, broadly ovate or orbicular, thin, margin 
often sinuate, pale and glaucous beneath, peltate with 9 — ^13 main 
nerves radiating from the base. Petiole 3 — 7 inches long. Flowers 
greenish-yellow, ‘1 inch diameter, in simple or compound axillary long- 
peduncled umbels. Peduncles *5 — 2*5 inches long, solitary or rarely two 
together. Drupe rounded, laterally compressed, ‘2— *25 irich diameter, 
glabrous, first green, then yellow and finally bright shining .red. En- 
docax’p witli 15 — 21 transverse ridges. 

Occurs throughout the hills between 3,000 and 6,000 feet- The stem arises from 
a large underground rounded tuber up to 9 inches across. Flowers : June — ^August. 
Fruit : October — December. 

2. Stephania gijacilenta, Miers. — glabrous dextrorse climber with 
slender annual stems 2 — 3 feet high, the basal portion of which is often 
creeping and perennial, but more herbaceous than woody. Leaves 2 — 3'6 
inches long and broad, orbicular-deltoid, obtuse, thin, entire, pale 
beneath, peltate with 8 — 9 main nerves radiating from the base. Petiole 
1 - 5 — 5 inches long. Flowers pale pinbish-purple, ’I inch diameter, in 
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axillary Iciiig-peclimcled solitary umbels. Peduncle filiform, '5 — 1'6 inches 
Jong. Drupe '3— -35 inch diameter, globose, glabrous, juicy and red 
when ripe. : Endocarp with 5 — 10 transverse ridges. 

Occurs in the hills between 6,000 .ind 8,000 feet. It is common at Kami Tal in 
mom forest. Blowers : July- August. Fruit: September-Octobsr. 

3. Stephania elegans, ifoofe, /. mci! T.—A. glabrous dextrorse 
climber with stems 2—10 feet high and attaining '2 inch diameter, 
scarcely woody. Twigs smooth, green, terete. Leaves 2 — 4'-5 by 
1-;5_2-6 inches, triangular-ovate, acuminate, entire, thin, pale beneath, 
peltate with 7 — 9 main nerves radiating from the base. Petiole '7 — 2 
inches long. Flowers purplish-red, T inch diameter, in axillary long- 
pedimded solitary umbels. Peduncle slender 1—2-5 inches long. 
••Drape -3— ’35 inch diameter, pink or red when ripe, juicy. Endocarp 
* '.with 5 — 10 transverse ridges. " 

Occurs on the central and inner ranges between 3,500 and 6,0C0 feet. Pairly 
« common in shady moist ravines in forest. Flowers: August- September. Fruit: 
November-December. 

4. CISSAMPELOS,^L^^^^^ 

Suberect or twining shrubs. Ijeaves often peltate. Male flowers : 
■cymose ; sepals 4, rarely 5 or 6 ; petals 4, connate, forming* a 4-lobed cup ; 
-anthers 4, connate round the flattened top of the staminal column, burst- 
ing horizontally. Female flowers: racemed, crowded in the ^ axils of 
leafy bracts; sepals 2 (or sepal and petal 1 each), adnate to the bracts; 
staminodes 0 ; ovary 1 ; style short, 3-fid or 3-toothed. Drupe ovoid ; 
endocarp horseshoe-shaped, compressed, dorsally tubercled, sides exca- 
.vated."' ■ , ■ ■ 

Cissampelos Pareira, Lmn. Vern. Pahdri, NG. — deciduous 
dextrorse climber up to 15 feet high, but usually .much less. Annual 
shoots up to ;2 inch diameter, wiry, green, softly pubescent or toruen- 
tose. Perennial woody portion nil or up to 5 feet long and *75 inch 
diameter. Bark fairly smooth, pale brown. Leaves 1 — 4 inches diame- 
ter, orbiciikr deltoid or broadly ovate, base cordate or truncate, usually 
obtuse, mucronate, pubescent or tomentose on both sides but ultimately 
glabrous, usually peltate with 5 — 7 main basal nerves. Petiole 1 — 3*5 
inches long, pubescent. Flowers minute, greenish-yellow, Male 
flowers in pedunculate branched cymes clustered in the leaf-axils or on 
long axillary shoots with small leaves and small axillary cymes. Female 
flowers clustered in the axils of orbicular bracts arranged in long axil- 
lary dense racemes. Drupe *2 inch diameter, globose, compressed, 
liairy, orange-red. Endocarp with transverse ridges. 

Occurs iihroughout the area up to 6,000 feet. Wery common in scrub forest, and 
in hedges Flowers : June- July. Fniit : October^November. 


17 


V.— BEBBBEIDACl^ . 


V.— BERBERIDAGE^. , 

GlabronB herbs or shrubs, sometimes climbiBg. Leaves simple or 
compound, rarely stipulate. Flowers hermaphrodite or rarely diclinous, 
regular, axillary, solitary or in simple or compound racemes, usually 
yellow or white. Sepals often petaloid, 3—9, in 1—3 whorls. Petals 
equal in number to the sepals or twice as many, and, like tliem, cadu- 
cous. Stamens 4— 8, usually 6, opposite to the petals; filaments free or 
connate; anthers bursting by two apical valves or longitudinally. 
Carpels 1 — 3, rarely more, distinct ; stigma usually peltate. Fruit of 
1—3 berries or capsules, usually indehiscent. 

' I.~~Erect slirabs. , ' 

1. Leaves simple ... ... ... 1. Berheris. 

2. Leaves pinnate ... ... ... 2. Mahonia. 

II. — Climbers ... ... ... ... 3. HolboelUa, 


1. BERBEEIS, Lmn. (The Barberries,) 

Erect shrubs with yellow wood. Leaves simple, alternate or fascic- 
led in the axils of 3- — 5-partite or rarely simple spines, entire or more 
often spiny-toothed. Flowers small, yellow, solitary, fascicled, or in 
bracteate simple or compound racemes. Sepals 6, petaloid, imbricate in 
two whojrls. Petals 6, imbricate in two whorls, usually with 2 glands 
inside at the base. Stamens 6, free, dehiscing by ascending valves. 
Carpel 1. Fruit a berry, blue or red. 


A. Bipe fruit red. 

1. Inflorescence a. panicle ... ... 1. 

^ Inflorescence a simple raceme. 

(а) Leaves usually toothed, dull green beneath. 

(i) Lower pedicels *3 — 1 inch long ... 2. 

(ii) Lower pedicels *1 — '2 inch long ... 3. 

(б) Leaves usually quite entire glossy beneath L 

3. Inflorescence snbcorymbose or snbumbeliate 

(i) Leaves '2 — '9 inch broad ... ... 5. 

(ii) Leaves ‘15 — *25 inch broad ... 6. 

4. Flowers solitary ... ... ... 7. 

B. Bipe fruit blue-black. 

1. Inflorescence a simple raceme. 

(a) Leaves glossy green not glaucous beneath 8. 

(b) Leaves pale glaucous beneath. 


(i) Leaves ‘6 — ^1*5 inches broad. Secondary 

nerves prominent above ^ ... 9. 

(ii) Leaves *3 — *7 inch broad. Secondary 

nerves not prominent above ... 10. 

2. Inflorescence subumbellate ... ... 11. 

3. Inflorescence paniculate . ... ...12. 

4. Flowers soHtarv, or fascicled *2 — 3 together... 13. 
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1. Beiteis Koehneana, G.K. Schn.— An emct shrnb 4—6 feet 

high. Twigs reddish, glabrous. Spines 1 — 3 -branclied. Xeaves 

•7 1'5 by ’S — '6 inch, obovate-oblong or oblanceolate, tip rounued and 

mucronate, base gradually narrowed, entire or with a few^ small spinous 
teeth, pale beneath and papillose. Petiole O—'l inch long. Inflores- 
cence a lax-branched panicle, usually pedunculate, 2 — 4 inches long. 
Peduncle and branches slender. Pedicels ‘15 — '4 inch long, slender. 
Bracts T inch long. Fruit 'S— '4 inch long, ovoid, red, with no style. 

Occurs around Budhi, Byans in the Kali valley, Bast Almora, between 8,000 and 
9,S00 feet. Blowers : July-Au^st. 

2. Berberis petiolaris, Wall. Syn. Berberis milgaris, Linn., 
var 1. milgaris proper. F.B.I. =jB. pacMjacanfha, Koehne. \ern. 
G^huntara, Ghotim , Kingora and Kilmora. (These names are used in 
Garhwal for any species of Berben's).— A large deciduous slnnb up to 20 
feet high and stems up to 6 inches diameter. Bark rough, pale grey 
or brown. Blaze bright yellow. Twigs glabrous, reddish-brown. 
Spines usually simple on the twigs, often 3-branclied lower down. 
Leaves I'o — 5 by '7 — 1'5 inches, obovate or oblong-lanceolate, thin, 
membranous, closely but rather irregnlarly tootlied or entire, rather 
abruptly narrowed towards the base which then gradually tapers to a 
long point, dull green above and below, not glaucous beneath. Petiole' 
variable, but sometimes distinct, up to 1'5 inches. Inflorescence a 
simple, lax, glabrous, pendulous raceme 1 — 2"o inches long. Lower 
pedicels ‘3 — 1 inch long. Fruit '3— ’4 inch long, oblong, red; style very 
short. 

Occurs on the slopes of the main Himalayan range beti^’een 8,500 and 11,500 feet. 
Appears to be local and rather scarce. : It is found in karshu and silver fir forest. My 
specimens numbers 626, 627 and 661 are taken as belonging to this species. Flowers * 
May- June. Fruit: October-November, 

3. Berberis Zabeliana, C. K. ScJm.—A deciduous shrub 4—8 feet 
high with stems up to 1 inch diameter. Twigs glabrous. Spines h or 
1 — 3-branched, usually 3-branched. Leaves 1 — B'5 by — 1'5 inches, 
obovate or oblong-lanceolate, finely cuspidate-seixate, rather abruptly 
narrowed towards the base which then gradually tapers to a point, reti- 
culate, dull green above, pale and scarcely glaucous beneath. Petiole 
variable but sometimes distinct up to '75 inch. Inflorescence a simple 
glabrous- stiff raceme •5—2 inches long. Lower pedicels ’I — '2 inch 
long. Fruit '4 — '5 inch long, oblong, red ; style very short. 

Has been colleotea above Dbanpur in Central Q-arhwal where it is found between 
9,000 and 9,500 feet in karshu forest. Probably scarce. Mj specimen number 1094 is 
taken as belonging to this species. Flowers: May. Fruit: Oetober-November. 

4. Berberis affinis, Don. Syn. B. coriaria, Boyle. — A deciduons 
shrub 4—10 feet high witK stems up to 1*5 inches diameter. Twigs pale 
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fitraw-coloiirecl, ^iabroiis. Spines 0 or 1 — 3~branchecl, strong. Leaves 
l—2'5 by *35 — ‘7 inch, oblanceolate, usually with an apiciilate apex, 
base gradually narrowed, entire or rarely with a few cuspidate teeth, 
glabrous, with strong reticulate nerves, unglossed green above, glossy 
and not glaucous beneath. Petiole 0 — ‘1 inch long. Inflorescence a 
simple raceme 1 — 2 inches long, the lower branches rarely producing 2 
or 3 flowers in vigorous specimens. Pedicels stout, ‘15 — *3 inch long. 
Fruit ‘4 — *5 inch long, oblong, red; style short. 

Occurs along the main Himalayan range between 9,000 and 11,000 feet. Fairly 
common in open karshu forest on warm aspects. Flowers : May-June. Fruit : Hovemi- 
ber. 

5. Eerberis umbellata, Wall, including Berheris Jaeschkeana, C.K. 
Sch. Syn. B. Garh-wale7isis^ 0, K. Sch. — A’ small deciduous shrub 
usually 2 — 4 feet high but attaining 8 feet with steins up to 1 inch dia- 
meter. Twigs and young shoots often reddish, glabrous. Leaves vari- 
able *5 — 2 by ‘2 — *9 inch, obovate oblanceolate or spathulate, entire or 
spinous-serrate, glabrous, dull green above, dull pale and glaucous 
beneath. Petiole 0 — *2 inch long. Inflorescence subcorymbose, few- 
flowered, 1 — 1*5 inches long. Peduncle 0 — 1 inch long. Pedicels 
^ *3 — *7 inch long. Fruit oblong, *4 — ‘6 inch long, bright icd, with no 
style. • 

Occurs on the main Himalayan range and interior dry ranges from 9,000 to 12,000 
feet. It is a common gregarious shrub forming patches in openings in karshu or blue 
pine forest or scattered over bare southern aspects above forest level. At high elevations 
it is reduced in all its parts, and these forms correspond with B. Jaeschkeana, C. K. Sch. 
The leaves turn bright orange and scarlet before falling. Flowers : May-June. Fruit : 
October-lSrovember. 

6. Berberis Laraberti, Parker. — dwarf shrub with erect stems 
2 — 2’d feet high. Twigs pale yellowish, glabrous. Spines 1 — 3-bran- 
ched, slender, shorter than the leaves. Leaves ’6 — 1 by '15 — ’25 inch, 
linear-lanceolate, entire, tip terminating in a sharp spine, margin 
involute, base gi'adually narrowed, sessile, undersurface pale an'd 
glaucous not papillose, the nerves plainly visible. Inflorescence long 
peduncled, subumbellate or in very short racemes. Peduncle "5 — 1'5 
inches long, slender. Pedicels ‘2 — '5 inch long. Fruit ‘4 inch long, 
ovoid, red, with no style. 

Has been found in the East Almora Division at Humdhura and Batapani in Johar 
by Mr. W. J. Lambert after ■whom the plant -was named. It was seen between 8,000 
and 9,000 feet. Fruit : October. 

7. Berberis kumaonensis, C. K. Schn. — A: subdeciduous dwarf 
shrub with stiff erect stems 6 — ^9 inches high and up to '25 inch 
diameter. Twigs glabrous. Spines 2- or 3-branched, usually exceed- 
ing the leaves, Leaves "3 — ‘75 by ’2 — ‘4 inch, oblanceolate obovate or 
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orbicular, with 2—6 sharp spinous teeth or rarely entire, veins pro- 
minent, glabrous, sessile. Flowers solitary. Peduncle "3— ‘5 inch 
long. Fruit •3— ’4 inch long, ovoid, red, with no style. 

Occurs on the slopes of the main Himalayan range between 9,000 and 12,000 feet 
elevation. It is found on exposed open grassy or rocky slopes usually on south aspects 
and it tends to form small dense gregarious patches a few feet across. Mowers : jiine— 
August. 

8. aristata, DC. Syn. B. aristata, var. fioriMnda, 
A large deciduous slirub usually 6—12 feet high but attamiiig 

15 feet with stem 8 iM^ diameter. Twigs whitish or pale Tellowisli- 
brown. Bark pale brown, closely and rather deeply fvjiTO’wed, rougii. 
Blaze *2— *3 inch, bright yellow with coarse reticulate fibre. .Leaves 
1' 5-4 by *6-1*3 inches, obovate or elliptic, entire or spinous-toothed, base 
gradually narrowed, with prominent reticulate nerves, glossy dark 
green above, glossy pale green but not glaucous beneatln Petiole 0 or 
distinct up to *15 inch. Inflorescence a simple drooping raceme 1 — 3 
inches long, dense-flowered. Pedicels stout ‘16 — '25 inch long. Fruit 
*3 — ‘4 inch long, ovoid, blue-black with a thick pale bloom; style 
distinct. 

Occurs throughout the hills between 6,000 and 10,500 feet. Common in openings 
in forest on warm aspects, frequently in secondary growth. It often forms gregarious 
patches. Mowers : April — June. Fruit : September — ^November. 

9. Berberis asiatica, Roxh, Vern. Kihnoni, KK and ^A, — .An 
evergreen shrub 4 — 6 feet high and stem up to 4 inches diameter. Bark 
rough, furrowed and somewhat corky. Twigs glabrous ' or shortly 
pubescent, pale yellowish. Leaves 1 — 2’5 by *5 — 1*5 inches, oblong, 
elliptic or broadly obovate, usually with large distant spinous teetli, 
sometimes entire, very coriaceous, dark green with very prominent 
primary and secondary pale reticulate venation above, glaucous beneatli. 
Petiole 0 or distinct up to *4 inch. Inflorescence a simple raceme u]) 
to 1*2 inches long, often with a few long-stalked flowers at the base. 
Pedicels *15 — ‘4 inch long, slender, often glaucous. Fruit ‘3 — *4 inch 
long, ovoid, blue-black with glaucous bloom ; style distinct. 

Occurs throughout the hills between 2,000 and 8,500 feet. Common In open 
forests of banj or cJdr, and often abundant and gregarious on waste lands near cultivation. 
Flowers : March-April. Fruit : May- June. 

10. Berberis Lycmm, Royle. — ^An evergreen phrnb usually 4 — G 
feet high, but attaining 12 feet high and 4 inches diameter. Twigs pale 
yellowish, glabrous or minutely pubescent. Bark rough and rather 
deeply furrowed. Blaze ‘2 inch, bright yellow with eoar.se reticulate 
fibre. Leaves 1 — 3 by '3 — ’7 inch, lanceolate or narrowly obovate- 
oblong, coriaceous, entire or with a few large spinous teeth, dull green 
above, pale and glaucous beneath, secondary nerves not prominent on 
the upper surface. Petiole 0 or distinct up to U inch. Inflorescence 
a simple raceme '5 — 1‘5 inches long, often with a few long-stalked 
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flowers at the base. Pedicels slender, green, '2— '6 inch long. Emit 
ovoid, '3 inch long, blue; style distinct. 

Occurs in Garliwal and also in tiie BaniMiet Bivisiouj but lias not been found in 
tile otber dmsions. In Oarbwai it is a fairly common sbrub on waste ground and in 
secondary scrub near cultivation. It is found between 2,500 and 8,500 feet. Flowers: 

. March— May. 

11. Be^beFis pseiiiimbellata, Parker ~A deciduous shrub 5—12 
feet high with stems up to 2 inches diameter. Twigs glabrous, some- 
times glaucous and often deep reddish-brown. Leaves *6—1 ’5 by 
‘35— ‘6 inch, obovate or spa thulate, entire or rarely spinous-serrate , 
base gradually narrowed, apex rounded and sometimes miicronate, 
glabrous, membranous, dull green above, pale dull glaucous green 
beneath. Petiole sometinies distinct up to ‘4 inch. Inflorescence sub- 
umbellate, 3— 7-flowered. Peduncle up to ‘5 inch long. Pedicels 
slender *2— '6 inch long. Fruit *3 inch long, ovoid, blue-black with 
glaucous bloom ; style O.:,',' 

Occurs on the dry interior ranges of North Oarhwai in the vicinity of Laung and 
Malari. It is found m blue pine forest as well as in open dry scrub. Flowers: May- 

June.,' . . . , ■ ■ 

12. BcFberis Chitrla, Lindl. Syn. B. aristata, var. 1. aristata 
F.B.I. Vern. Chetar, EK. — subdeciduous shrub usually 6 — 10 feet 

«high 'but attaining 15 feet high with stem 6 inches diameter. Bark 
rough aifd rather deeply furrowed.. Blaze ‘3 — ’4 inch, bright yellow 
with coarse reticulate fibre. Twigs finely pubescent, often deep 
reddish. Spines 1 — 3 — branched, usually simple. Leaves usually 
1 — 2‘5 by '4 — *8 inch, oblanceolate or narrowly obovate, entire or with 
distant small spinous teeth, venation rather indistinct, somewhat 
glossy on both surfaces. Petiole O .or distinct up to ‘2 inch. Flowers 
in drooping panicles up to 4 inches long, usually unbranched in the 
lower half. Peduncle slender, glabrous, red. Branches and pedicels 
red. Fruit oblong, narrowed at both ends, '4 — ‘5 inch long, the tip 
often turned to one side, blue-black without bloom; style distinct. 

Occurs throughout the hills between 5,000 and 10,000 feet. A common shrub in 
hanj forest, . often growing under fairly dense shade- Flowers : May- June. Fruit : 
September — ^November. 

13. Berberis Osmastonii, &nn . — dwarf shrub with erect or 
suberect stems 6 — 12 inches high and up to ‘2 inch diameter. Twigs 
pale yellowish, glabrous. Spines usually 3-branched, slender, often much 
exceeding the leaves. Leaves '4—1’ 2 by '1— '3 inch, linear or narrowly 
oblanceolate, entire or rarely with one or two spinous teeth in the upper 
half, tip terminating in a sharp spine, margin involute, thickly coriace- 
ous, whitish and densely papillose beneath, no nerves visible on the 
undersurface even when dry. Petiole 0— '05 inch long. Flowers 
solitary or 2 — 3 together, fascicled on the dwarf side shoots. Peduncle 
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•1— '5 inch long. Pruit 'a— ‘4 inch long, ovoid, blue-black v?ith glaucous 
bloom ; style distinct. 

Occurs on the slopes of the main Himalayan range between 7,600 and 9,000 feet. 

It is found in cypress forest and on bare south aspects and open rocky graund, but is 
sca.rce. It tends to form small gregarious patches. Flowers : April. Fruit : October--- 
December. 

2. MAHONIA, NutL 

Cliaracters of Berheris but leaves pinnate with opposite leaflets, and 
stamens usually 2-toothed below the anther. 

Mahonia nepalesisis, DC. Syn. Berheris nepalensis, Bpreug. 
yern. Gurm, NG. Haldia, NG. Bankhilmana, EIv. — An evergreen 
shrub 4 — 10 feet liigh with sparingly-branched erect stems up to 8 
inches diameter. Barb pale brown, rough and corky. Blaze bright 
yellow. Leaves pinnate, 7 — ^18 inches long, approximate at the ends of 
the stout twigs. Leaflets usually 7—17, 1*5 — 4 indies long, ovate or 
lanceolate, acuminate, base of lateral pairs very oblique, margin coarsely 
and sharply spinous-toothed, coriaceous, glabrous, shining above, with 
3 — 5 basal nerves prominent beneath. Flowers yellow, *2 — *25 inch long, 
sweet-scented, in dense erect racemes 2 — 5 inches long fascicled at the 
tips of the branches. Pedicels *05- — ‘15 inch long. Berries *2 — *4 .inch ^ 
long, ovoid, blue-black, glaucous ; style distinct. • 

Occurs throughout the central and inner ranges between 6,000 and 8,000 feet. 
Fairly common in moist shady oak forest. Flowers,: March-ApriL Fruit: May-June. 

3. HOLBOELLIA, Wall. 

Climbing shrubs. Leaves digitate. Flowers mo'aoecious in. axillary 
fascicled racemes. Sepals 6, biseriate ; 3 outer valvate. Petals 6, 
minute. Ovaries 3; ovules many. Pruit of 1 — 3 many-seeded berries. 

Terminal leaflet 1 — 3 inches broad. Leaflets 3 — 5 1. latifoUa, 

Terminal leaflet *6—^1 inch broad. Leaflets 5 — 9 2. angustifolia, 

1. Hoiboellia iatifolia, Wall. .Vexu. Ramkepa, UK.— A subdeci- 
duous or evergreen rambling climber, often twining dextroxsely, with stem 
up to 3 inches diameter and 40 feet high. Twigs smooth, green, striate, 
sometimes transformed into a tendril at the tip. Bark pale brown, corky 
and deeply furrowed. Blaze '3 — '4 inch, scarcely fibrous, pale yellow 
with or without bands of hard orange-coloured gritty tissue, the whole 
somewhat darkening on exposure. Petiole 1'5 — 5 inches long, terete, 
base swollen. Leaflets 3 — 5, the ternoinal 3 — 7 by 1 — 3 inches, lateral 
sma.ller; all oblong or elliptic, : acute or acuminate, margin entire and 
slightly involute, coriaceous, glabrous, dark glossy green above, pale 
beneath. Petiolule of terminal leaflet ’4 — 2 inches long, of lateral 
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shorter. Flowers '5 — ’7 inch diameter, very fragrant, in 
racemes 1—3 inches long arranged in axillary fascicles, often in the axils 
of fallen leaves . Female flowers pal e chocolate-l3rown , male pale 
yellowish-gTeeii. Fruit of 1—3 divaricate berries. Berry 2—3 by 1 — 1’ 5 
inches, smooth, oblong. Seeds numerous, '3— ‘4 inch long, smooth, 
shining, black with a viscous fluid beneath the outer coat. 

Occurs throughout the central and outer hill ranges between 5,000 and 7,000 feet. 
Fairly common in banj forest. Mowers: April. 

2* Holboellia angustifolia, Wall. Syn. Holboellia latifolia, 
var. angustifolia. Vern. GhompJiala, NG. Gophal, NG-.— A sub- 
deciduous or evergreen dextrorse climber 5 — 10 feet high with sterns up 
to 1 inch diameter. Bark roughish, but not noticeably corky. Petiole 
2—6 inches long. Leaflets 5—9, the terminal one 2‘5 — 4*5 by ‘6—1 
inch, lateral smaller; all linear-lanceolate or linear-oblong, acute, often 
mucronate, njargin entire and slightly involute, coriaceous, glabrous. 
Petiolule of terminal leaflet '2- — 1'2 inches long, of lateral shorter. 
Flowers ‘5 — '7 inch diameter, very fragTant, in few-flowered racemes 
1—3 inches long arranged in axillary fascicles, often in the axils of 
fallen leaves. Female flowers yellowish-green, male yellowish-green 
faintly tinged purple. Fruit of 1 — 3 divaricate berries. Berry 1—2 
i)y ‘5 inch, oblong. 

Occurs throughoufc the central and inner .ranges between 7,000 and 9,500 feet. 
Common in shady forest of Quercus dilatata. Flowers : April. 
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VI.— CAPPARIDAGE^. 

Herbs or shrubs , erect or climbiug, rarely trees. Leaves alternate 
or rarely opposite, simple or palmately 3 — 9-foliolate; leaflets usually 
entire ; with or without stipules. Flowers regular or slightly irregular, 
bisexual or rarely dioecious. Sepals generally 4, free or connate. Petals 
usually 4, imbricate, hypogynous or sometimes inserted on the disk. 
Stamens usually 6, sometimes 4 or numerous. Ovary usually stalked, 
1-celled; ovules many. Fruit a pod-like capsule or a berry or rarely a 
drupe - 

Armed shrubs or climbers with simple leaves ... 1. Capparis. 

An unarmed tree with trifoliolate leaves 2. Crataem. 

1. CAPPARIS, Lwn. 

Trees or shrubs, erect, straggling or climbing, unarmed or with 
stipular thorns. Leaves simple or 0. Flowers white or coloured, often 
showy. '•Sepals 4, free, in two whorls, all imbricate or the outer valvate. 
Petals 4, sessile, imbricate. Stamens long, numerous, inserted on the 
toms at the base of the gynophore. Ovary stalked, 1 — 4-celIed; ovules 
many, on 2 — 6 parietal placentae. Fruit fleshy, rarely dehiscing by 
valves. Seeds numerous, embedded in pulp. 

Flowers solitary ... ... ... 1. spinosa. 

Flowers umbellate ... ... -...2. sepiaria. 

Flowers supra-axiilary in a vertical line ... 3. horrida, 

1- Capparis spinosa, Limi. — A trailing shrub with stems up to 6 
feet long. Young shoots densely white- woolly. Leaves '6 — 1’5 inches 
diameter, orbicular, broadly ovate or obovate, apex retuse or obtusely 
pointed with a spinous mucro, rather thick, clothed when young with a 
dense loose white tomentum on both surfaces. Petiole ’1 — ‘2 inch long. 
Stipules *1 — '2 inch long, spinous, stout, yellow, hooked. Flowers 
1*5 — 2 inches diameter, white fading pinkish-purple, fragrant, axillary, 
solitary. Peduncle 1 — 2 inches long, thickened in fruit. Stamens 
longer than the petals, the tips tinged purple. Berry 1 — 2 inches long, 
obovoid, red inside when ripe. ' 

Occurs along the Aiakhnanda valley, in North Garhwal between Chamoli and 
Gulabkoti at about 4,000 feet. The trailing stems hang in festoons from crevices in the 
precipitous rCKjks. Flowers : May — July. The plant here described is var. leucophylla, DO. 
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2. Capparis sepiarfa, Lmn.— An eYei-green climber, often siiberect. 
Twigs pubescent. Leaves 1 — 2 inches long, variable, ovate-elliptic or 
elli];>tic-lanceolate, obtuse, emarginate or acute, glabrous when mature, 
bright green. Petiole ‘1— *2 inch long, pubescent. Stipules *1 inch 
long, spinous, hooked, stout, bases pubescent. Flowers ‘3— *5 inch 
diameter, white, in sessile or shortly peduncled umbels. Pedicels *5— ’8 
inch long, filiform. Stamens '2— '3 inch /long. Fruit ‘2 — ^‘3 inch 
diameter, globose, smooth, black when ripe. 

Tills species is reported to occur in the Biauinagar Division but there are no 
specimens from this area at Dehra Dun. It is common in dry places in the adjoining 
plains districts. Flowers: May^ — ^August. Fruit: July — ^December. 

3. Capparis horrida, Linn . — ^A climber wuth ranibling diffuse 
branches, the stems attaining 20 feet high and 6 inches diameter. Twugs 
smooth, bright green. Bark fairly smooth, sometimes thinly corky, 
])ale brown. Blaze '1 — *3 inch, scarcely fibrous, white or pale yellowish. 
Toung parts clothed with caducous rusty-brown pubescence. Leaves 
2 — 4‘5 by 1'5 — 2‘5 inches, oblong or ovate, with a short mucro, entire, 
ultimately shining dark green above, pale beneath. Petiole *2— ’5 inch 
long. Sti]Dules spinous, hooked, '1 — ’2 inch long, raised on the old wnod 
»n the top of a woody pyramidal pedestal up to ‘5 inch high. Flowers 
2 — 3 inches across the stamens, sweet-scented, 2 — 4 in a vertical line 
fFove the leaf-axils or sometimes solitary. Sepals ‘3 — *4 inCh long, 
ovate, concave, green. Petals ‘6— *9 inch long, ovate, margin undulate, 
the tumid bases of two of them enclosed within one of the sepals, white 
tinged with pink, villous within. Stamens 1 — 1'5 inches long, white 
fading pink or purple. Peduncles ‘5—1 inch long, stout. Berry 1 — T5 
inches diameter, subglobose, red when ripe, on a very stout stalk. 

Occurs iu the suhhimalayan tract up to 2,500 feet. Fairiy common in miscellaneous 
forest, both dry and moist types. Flowers': March — ^April. Fruit: August — September. 

2. CEATAEVA, Lmn. 

Small or me^dium-sized spreading trees. Leaves digitately trit'olioiate. 
flowers large, polygamous. Sepals 4, adnate to the lobed disk. Petals 
f, long-clawed, open in bud. Stamens very numerous, inserted at the 
base of the gynopbore. Ovary on a slender stalk, usually 1-ceiIed. 
Ovules many, on 2 parietal placentae. Berry fleshy with a bard rough 
rind. Seeds embedded in pulp. 

Crataeva religiosa, Forst. Vern. Barm.— A small or medium- 
sized deciduous tree up to 9 feet girth and 50 feet high. Bark dark grey, 
roughisb, with a few vertical fissures. Blaze ’5— -1 inch, not fibrous, 
pale yellow narrowly banded or mottled with harder orangn tissue. 
Petiole 1‘5— 4 inches long. Leaflets 2—6 by I' 5— 2' 6 inches, ovate 


27 


VI.— OAPPAEIDAGEiE . 

obovate or ia'iiceolate, acuminate, base attenuate, the lateral oblique, 
entire, glabrous, pale beneath. Petiolules *1— *3 inch long. Mowers 
zygomorpliic, l'r5 — 2’5 inches across, in many-flowered lax corymbs. 
Sepals ‘25— ‘3 inch long, greenish, inserted with the petals on the 
iriargin of the disk. Petals 4 rarely 5, long-claw^ed, ovate, 1—1*5 inches 
long, nearly white fading yellow. Stamens pale mauve, slightly exceed- 
ing the petals. Disk hemispheric, the margin incurved. Ovary 
glabrous, green, on a gynophore about 1*5 inches long. Pedicels 1—2 
inches long. Berry 1 — 2 indies diameter, globose, many-seeded; rind 
woody, smooth. Seeds reniform, imbedded in yellow pulp. 

Occiii’s ill the siibhimalayan tract up to 2,000 feet. It appears to be rather scarce, 
and is usually found not far from a watercourse. The conspicuous flowers appear before 
or with the young leaves. Mowers: Axiril— May. Muit : July— August. 
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VII.-^BIXACE.^. 

Trees or shrubs. Leaves alternate; stipules small or 0. Mowers 
regular, 1—2-sexual. Sepals 3 — 8, usually 4 — 5, imbricate or rarely 
conimte, usually deciduous. Petals 4 — 5 or 0, imbricate or contorted 
ill bud, deciduous. Stamens indefinite, usually hypogynous; anthers 
dehiscing by slits or pores. Ovary 1, usually 1-celled; ovules usually 
numerous, on 2 or more parietal placentae. Fruit dry or fleshy. Seeds 
arillate or with a pulpy testa. 

I. — Leaves palmately lobed. Flowers large ... 1. CocMospermum. 

II. Leaves •undivided. Flowers smaU. 

1. Styles 2 or more. Ovary 2- or more*celled 2. Flacourtia. 

2. Style 1. Ovary 1-ceIled ... 3. Xylosma. 

1. COCHLOSPEEMUM, KwnOi, 

Trees or shrubs with yellow or red juice. Leaves palmately lobed. 
^Flowers bisexual. Sepals 5, deciduous. Petals 5, large, contorted in 
bud. Stamens many; anthers opening by a short slit at the top. 
Ovary nearly 3 — 5-celled ; ovules numerous, on 3 — 5 parietal placentae. 
Piuit a 3 — 5-valved cap.sule. Seeds numerous, spirally twisted like a 
snailshell; testa with long woolly hairs. 

CocMospermum Gossypium, DC. — A small deciduous tree. Bark 
pale grey, rough with shallow longitudinal cracks. Blaze *5 inch, 
whitish wuth reddish-brown bands, an orange coloured juice exuding 
from the cambium. Leaves crowded near the ends of the branches, 
palmately 5-lobed, 3 — 8 inches diameter, lobes acuminate, entire, 
glabrous above, more or less white-tomentose beneath. Petiole 4 — 8 
indies long, pubescent when young. Flowers 4 — 5 inches diameter, 
yellow% appearing before the leaves, in terminal subcorymbose panicles. 
Pedicels 2 — 6 inches long, stout, grey-tomentose. Fruit an obovoid 
capsule 3 — 4 inches long, striate, 5-valved. Seeds '2 — ‘25 inch long, 
reniform, densely clothed with deciduous brown wool. 

This specie.^ has been collected at Laldhang in the Lansdowne Division, In the 
adjoining Siwalik hills it is found up to 3,000 feet. Flowers : February— April. BVait : 
June- July. 

2. FLACOUETIA, Commers. 

Trees or shrubs, often thorny. Ijeaves toothed or crenate, 3 — 5- 
nerved at the base. Flowers small, dioecious, rarely 2-sexual. Sepals 
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4—5, imbricate. Petals 0. Stamens many; anthers versatile. Styles 
2— 10, separate, connate or 0; ovules usually in pairs on each placenta. 
Fruit indehiscent ; endocarp hard. 

Leaves ovate or snborbiciilar, never acuminate. 

Bacemes usually tomentose ... ... 1. Rmnontchi. 

Leaves oblong or ovate, acuminate. Eacemes 
glabrous ... ... ... ... GataphraGta, 

In addition to the above F. sepiana, Eoxb., as also according to Luthie foiind 
within our area, but I have not described it separately as its occiirrence seems open to 
doubt, and I saw no specimens from our area either at Kew or Debra Dim. It is a 
very thorny small bush wdth straight sharp thorns up to 2 inches long which sometimes 
bear leaves and flow^ers. Leaves usually less than 1 inch long, obovate or orbicular 
with flowers usually solitary or in (few-flowered racemes at the ends of the short shoots. 

1. Flacourtia RamontcM, UHerit. Vein. Bilangra, Gen. 
Bilangur, Gen. Kami, E.A. — -A subdeciduous shrub or small tree with 
rounded crown up to 20 feet height and 3 feet girth. Twigs 
pubescent, sometimes armed with axillary spines. Stems often armed 
with simple or branched spines up to 6 inches long. Bark pale grey 
or pinkish-brown, fairly smooth, exfoliating in irregular thin scales. 
Blaze *'25— *35 inch, hard, orange-brown throughout or pale yellow’ 
streaked with orange, slightly darkening on exposure. Leaves variable, 

1 — 3 by 1-2 inches, ovate, broadly elliptic, obovate or suborbicular, 
toothed or crenate, apex acute or rounded, glabrous or pubescent above,*" 
more or less pubescent beneath. Petiole ‘2-*3 inch long. Flowers 
‘25 inch diameter, yellowrish-green, dioecious, in short simple or branched 
usually tomentose racemes. Fruit a berry *3 — ‘6 inch diameter, 
pink, with 8 — 16 seeds. 

Occurs throughout our area up to 6,500 feet. Common in scrub forest of secondary 
growth in the bills, also frequent in cMr forest. The new leaves appear -with, or shortly 
after, the flowers and are often tinged fleshy-pink. Flowers : February-March. Fruit : 
April—June. 

2. Flacourtia Cataphracta, Boxh.—A large evergreen shrub or 
small tree up to SO feet high. Stems up to 2'5 feet girth, often ai’med 
low down with stout compound spines up to 5 inches long. Bark 
fairly smooth, pale brown. Blaze "2 inch, pale yellow freckled with 
yellowish-brown, darkening on exposure. Leaves 2 — 4 by ’O-l’o inches, 
oblong or ovate, acuminate, crenate-serrate, glabrous, dark green above, 
and shining on both surfaces. .Petiole ■l-'2 inch long, minutely 
pubescent. Flowers '.t — '16 inch diameter, in glabrous few-flowered 
racemes '3 — 1 inch long. Fruit ’7 — ‘9 inch long, obovoid, green turning 
brownish-purple when ripe. 

This species is reported to occur in the East Almora and Haldwani Divisions, but 
there are no specimens from our area at Dehra Dun, and I did not see any at Eew. It 
is however found in the sal forests of the Dun up to 2,000 feet. Adventitimis shoots oftoTi 
bear simple spines. Flowers : July-August. Fruit : November-December. 
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3. XYLOSMA, 

Characters of but with rarel^^ 2 placentre in 

each l-celled ovary, and with the style usually entire, short, and ending 
in a few sessile stigmas. Benw globose, 2 — 10-seeded. 

Xylosma longifoliumj Glos: Vem. Sallu, Gen^ Kavd-^ 

(It. Kami, E. — A small or medium-si^ed evergreen tree attaining 7 feet 
girth and 60 feet high. Bark fairly smooth, pale brown, with scattered 
small raised lenticels. Blaze ‘35 — *75 inch, very hard, not fibrous, pale 
yellow densely mottled with orange, sometimes pinkish towards the 
exterior. Branches and root-suckers often armed wn’th straight stout 
spines ’5 — 2 inches long. Leaves 3 — 6 by 1-2 inches, lanceolate or 
oblong-lanceolate, glabrous, coriaceous, dark shining green with pale 
primary and secondary nerves above, smooth with inconspicuous nerves 
beneath, acuminate, shallowiy and bluntly crenate-serrate. Petiole 
'2 — ‘4 inch long. Elowmrs small, greenish-yellowy dioecious, in dense 
fascicled axillary panicles up to '7 inch long. Stamens conspicuous 
in the males, *15— *25 inch long. Fruit a berry ‘3-’4 inch diameter, 
depressed-globose, first greenish-yellowt finally red wiien ripe containing 

2 — 10 seeds. 

♦ " 

Occu^ throughout our area up to 5,000 feet. Common along ravines in the hills, 
and in swampy localities in the Bhabar. In wet localities it frequently sends up strong 
root suckers. Flowers : October — December. Fruit : ]\Iareh — May. 
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T-rees, erect or climbing shrubs. Leaves alternate, rarely opposite 
or verticillate, entire or rarely toothed. Plowers hermaphrodite- 
Sepals 5, free or connate, imbricate. Petals 5, hypogynous, free or 
connate, imbricate. Stamens 5, free; anthers versatile. Ovary 
l»celled, or 2 — 5-celled by the intrusion of as many parietal placentae ; style 
simple; stigma terminal, 2 — S-lobed; ovules many, parietal or axile, 
Fruit capsular or indehiscent. 

PITTOSPOEUM, Banks. 

Trees or erect shrubs. Sepals free or connate below. Petals erect, 
recurved at the top, claws conni vent or connate. Stamens 5, erect; 
anthers 2-celled, bursting inwards by slits. Ovary sessile or shortly 
stalked, incompletely 2 — 3-celled ; ovules 2 or more on each placenta. 
Capsule 1-celled, woody, 2- or 3-valved ; placentse in the middle of the 
valves. . 

Young shoots, leaves beneath and capsules tomentose 1. eriocarpum. 

Young shoots, leaves and capsules glabrous ... 2. floribundum. 

1* Pittosporum eriocarpum, Royle, Vern. Baduthia, BK. — An 
evergreen shrub or small tree attaining 4 feet girth and 20 feet high. 
Twigs stout, more or less densely clothed with pale brown tomentum, 
at least when young. Bark smooth, pale brown, with small raised 
circular or horizontally-elongated lenticels. Blaze ‘2 — *4 inch, soft 
with rather short fibre, white and sometimes yellowish-brown towards 
the exterior. Leaves 4—7*5 by 1*5 — 3 inches, obovate or oblong- 
lanceolate, acute or shortly acuminate, entire, rather coriaceous, brown- 
tornentose on both surfaces when young, dark glossy green and glabrous 
(or nearly so) above when mature, more or less pal© brown-tomentose 
beneath, main lateral nerves rather prominent beneath, about 8 — 15 pairs. 
Petiole *4-1 inch long. Flowers *3 inch long, pale yellow, in many- 
flowered, compound, tomentose, often sub-umbellate corymbs. Style 
persistent. Capsule ‘5-*6 inch diameter, globose, densely tomentose 
or ultimately glabrescent, woody, 2-vaIved, containing numerous orange- 
red seeds surrounded by a viscid juice. 

Occurs throughout the hills between 3,000 and 6,500 feet. Chiefly found along 
the outer ranges in banj or miscellaneous forests, but is rather scarce. Flowers : March- 
April. Fruit : September — ^November. 
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2. Pittosporam flodbundum, WF. & A . — A small evergreen tree 
attaining 6 feet girth and 40 feet high. Twigs slender, glabrous, 
lenticellate. Bark slightly rough, pale ashy or light brown with 
numerous lenticels. Blaze '35 — '5 inch, pale yellow streaked or mottled 
with pale yellowish-brown, the whole slightly darkening on exposure. 
Leaves 8'5-6'5 by 1-2 inches, lanceolate or oblong-lanceolate, acute 
or acuminate, thinly coriaceous, entire, margin undulate, glabrous, 
shining above, pale beneath with indistinct lateral nerves. Petiole 
*4— ‘8 inch long. Flowers ’2 inch long, yellow, numerous, in much- 
branched terminal compound corymbs. Style persistent. Capsule 
•2-’3 inch diameter, globose, glabrous, greenish-yellow (the valves turn- 
ing black as soon as the fruit has dehisced), woody, 2-valved, contain- 
ing 3-4 orange-red seeds surrounded by a viscid juice. 

Occurs throughout our area up to 4,500 feet. Scarce in the inner hills, but fairly 
common along ravines in the Bhabar forests. Flowers : June- July. Fruit : December^ — 
February. 
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IX.— TAMAEISCACE^. 

Mostly bushes or small trees. Leaves minute, scale-like, rarely 
sheathing, sometimes fleshy, exstipulate. Flowers white or pink, small, 
regular, in spikes or crowded racemes. Sepals and petals 6 each or rarely 
’4v sometimes a little connate below. Stamens 4 — 10 or many, free 
or connate belo'W ; anthers versatile. Disk 10-glandiilar. Ovary free, 

1- celled or imperfectly 2— 5-celled; styles 2 — 5, free or connate ; ovules 

2- many on each of the 2 — 5 basal placentae. Capsule 3-valved. Seeds 
plumed with a crest of long hairs or winged. 

Stamens 5, free. Styles 3 or 4 *•. •*. 1. Tamarix. 

Stamens 10, connate. Stigmas sessile ... ... 2. Myricdria, 

1. TAMAEIX, Linn, (The Tamarishs,) 

Shrubs or small trees. Leaves minute, scale-like, amplexicaul or 
sheathing. Flowers white or pink, in spikes or dense racemes. Sepals 
and pet^fls free. Stamens 4 — 10; anthers spiculate. Ovary narrowed 
upwards; styles 3-4, short, dilated into stigmas above. Seeds with a 
sessile plume. . 

Tamarix dioica, Boxb. Vern. Jhau^ Gen. — A shrub with stems 
up to 25 feet high and 8 inches diameter. Bark dark brown, rather 
rough with shallow fissures. Twigs marked by conspicuous evenly- 
spaced annular rings representing the attachment of fallen leaves. 
Leaves scale-like, sheathing, sheath tubular, apex acuminate and closely 
adpressed. Flowers dioecious, small, pink, in compact spikes 1-2 inches 
long, often forming loose drooping panicles at the ends of the branches. 
Bracts nearly as long as the flower, persistent, lanceolate, acuminate, 
with membranous white margins. 

This species is believed to occur along the banks of streams within the area of 
this flora, but there are no specimens at Debra Dun, and I saw^ none at Kew^ It is 
common in the plains districts to the south. Flowers : July-August. 

. 2. MYEICARIA, Desv. 

Eastigiate shrubs. Leaves small, flat, sessile, often crowded. 
Flowers white or pink, hermaphrodite, in lateral or terminal spike-like 
racemes. Sepals 6. Petals 5, free. Stamens 10, alternately long and 
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short, monadelphous. Disk almost obsolete. Stigmas 3, sessile ; 
placentas basal; ovules numerous. Seeds usually with a stalked plume. 

Stems 1 — 3 feet Mgh. Leaves ‘1 — *3 inch long ... 1. germanica. 

Stems np to 15 feet high. Leaves *3— *8 inch long 2. elegans. 

, Mypica’^ia geFmaBica, 'Desv.—A deciduous sliriib with, erect or 
decumbent ste.ms 1 — 3 feet high and up to *5 inch diameter. Twigs 
s.niGotli, glabrous, reddish- or purplish-brown, .bearing fascicled decidu- 
ous side-shoots usually ’5 — 4 inches long. Leaves T— *3 inch long, 
linear-lanceolate, entire, glaucous-blue, glabrous. Flowers pink, in 
lateral and terminal spike-like racemes 2—6 inches long, sometimes 
forming a terminal panicle up to 18 inches long. Pedicels up to ‘1 inch 
long. Bracts *15 — *3 inch long with broad membranous margins. 
Petals white. Calyx and flowering rachis purplish-red. Capsule '3— *5 
inch long. 

Occurs on the inner dry ranges bordering Tibet between 11,000 and 14,000 feet. 
It sometimes forms gregarious patches on bare boulder formations bordering streams. 
Flowers: June- July. Fruit: July- August. 

2. Myricaria elegans, Royle, Vern. WowMi, NG-. — An erect 
deciduous shrub 10 — 15 feet high. Twigs smooth, glabrous, reddish- 
brown. Bark grey or dark brown, rough, with numerous small fissures.^ 
Branches bearing fascicled deciduous side-shoots 2 — 6 inches long. 
Leaves ‘3 — ‘8 by ‘1 — *15 inch, oblong-lanceolate, narrowed at both ends, 
entire, glaucous-blue, glabrous. Flowers pink or wdiite, in lateral and 
terminal spike-like racemes 2 — 5 inches long, sometimes forming a ter- 
minal panicle up to 8 inches long. Pedicels up to *1 inch long. Bracts 
‘l-*2 inch long, with narrow membranous margins. Petals white. 
Calyx and pedicels green or pink. Capsule *25 — *35 inch long. 

Occurs on the inner dry ranges bordering Tibet between 8,000 and 14,000 feet. 

It is usually found growing along the banks of strreams on loose stony or boulder forma- 
tions. Flowers : June- July. 
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Shrubs or herbs, rarely trees. Leaves opposite or rarely alternate, 
often marked with transparent or black dots, exstipiilate. Flowers 
hermaphrodite, regular, solitary or cymose, terminal or rarely axillary, 
yellow red or white. Sepals and petals usually 5 each, free, imbricate, 
the petals contorted in bud. Stamens indefinite, free or variously com- 
bined into 3 or 5 bunches or rarely all connate. Ovary 3 — 5-carpelled, 

1- or 3 — 5-celled ; styles free or connate ; ovules few or many on axile or 
parietal placentaB, or rarely solitary and basal. Fruit capsular or 
baccate. 

HYPBEICUM, Linn, 

Herbs, shrubs or small trees. Leaves usually sessile. Flowers 
cymose, yellow, usually terminal. Sepals 5. Petals 5, usually somewhat 
oblique at the top. Ovary 1-celled with 3 or 5 parietal placentae or 3 — 5- 
^ celled with axile placentae ; stjdes free or connate ; ovules usually many. 
Capsule* septicidal or, when 1-celled, splitting through the placentae. 

I. — ^Leaf*base decurrent forming a raised line on either 

side of the shoot. Sepals less than *3 inch long ... 1. 'patulum, 

II. — Leaf-base not decurrent. Sepals *3 inch long or 
more. 

A. Stamens more .than half the length of the 
petals. 

1. Secondary nerves plainly visible on the 

lower leaf-surface. 

(a) Petals obovate ... ... ... 2. cernuum. 

(b) Petals narrowly oblong ... ... 3. lysimachioides. 

2. Secondary nerves scarcely visible on the 

lower leaf-surf ace ... ... 4. cordifolmn. 

B. Stamens less than half the length of the petals. 

Secondary nerves plainly visible on 

the lower leaf surface ... ... ... 5. Hookerianum. 

1. Hypericum patulum, Thunb. — An erect evergreen shrub tonally 

2 — i feet high but attaining 6 feet with stem up to 2 inches diameter. 
Twigs slender, reddish, appearing somewhat two-sided owing to the 
decurrent leaf-bases. Bark reddish-brown, fairly smooth. Leaves 
'6 — 1’75 by '3 — '75 inch, ellipticdanceolate, entire, acute or with a 
blunt point, base rounded or cuneate, lateral nerves easily visible on the 
undersurface, dull dark green above, pale and somewhat glaucous 
beneath, distichous, sessile, the leaf-base decurrent and forming a raised 
line on either side of the shoot. Flowers "7 — ^1'2 inches diameter, in 
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few-flowered terminal cymes. Sepals ‘15 — "25 inch long, elliptic or 
scborbicular, obtuse. Petals suborbicular. Styles about the same 
length as the ovary. Capsules '2 — ‘4 inch long. 

Occurs througliout the central and outer hill ranges between 3,000 and 7,000 feet. 
Fairly common on steep banks and shady places in ban; forest. Flowers: July-October. 

2. Hypericum cemaum, i?0£cb. Vern. Chaya, NGr. Aluba, BK. 
Piunli, EK. — An evergreen shrub usually 2-3 feet high, but stem 
attaining 6 feet high and 1'5 inches diameter. Twigs stout, terete. 
Bark slightly rough, reddish-brown. Leaves 1"6 — 4 by '5— 1'75 inches, 
oblong oblong-lanceolate or oblong-ovate, entire, decussate, glabrous, 
glaucous on both surfaces, lateral nerves easily visible on the under- 
surface, dotted with small translucent glands, sessile, the leaf-base not 
decurrent. Blowers 2 inches diameter, in terminal 3 — 7-flowered 
cymes. Sepals ‘3 inch long, ovate. Petals obovate. Staments 5-adel- 
phous at the base. Styles twice as long as the ovary. Capsule '3— -‘fl 
inch long. 

Occurs throughout the hills between 4,000 and 8,000 feet. Common in 5 aw/ and 
open miscellaneous forests. Flowers : March-May. Fruit : July. 

3. HyperiGEm lysimacMoides, Walh — An erect shrub 1 — 4 feet 

high with stems up to '5 inch diameter. Twigs slender, often drooping r 
terete. Leaves ‘8 — 2 by *3— 1*2 inches, usually lanceolate, Sometimes 
ovate, entire, tip acute or rounded, base rounded or cuneate, distichous, 
glabrous, pale glaucous beneath, the lateral nerves easily visible on the 
undersurface, pellucid-punctate. to *1 inch long, not 

decurrent. Flowers *8— 1*5 inches diameter, yellow, in 2-3-chotomous, 
lax, leafy and terminal cymes. Sepals ‘3— *5 inch long, narrow-lanceo- 
late, acute. Petals narrowly oblong. Styles twice as long as the ovary. 
Capsule *2-*3 inch long. 

Occurs throughout the hills between 0,000 and 8,000 feet. Fairly common on steep 
slopes and rocky places in undergrowth. Flowers : July- August. 

i. Hypericum cordifolium, Ghoisy. — shrub 1-2 feet high. 
Leaves 1-2 by ‘4 — "7 inch, oblong-lanceolate, entire, acute, base subcor- 
date or cordate, glabrous, glaucous beneath, lateral nerves scarcely 
visible on the undersurface, sessile, the leaf-base not decurrent, decussate. 
Flowers 1‘5 — 2 inches diameter, in few- or many-flowered terminal leafy- 
bracteate cymes. Sepals '4-'5 inch long, lanceolate or ovate. Petals 
obovate. Styles 1-1‘5 times as long as the ovary. 

Has been collected between G-iri and Mnnshiari and again at Wolmri on the 
Kharbajas-Sama road in Upper Almora between 4,000 and 6,000 feet. Flowers : 
August- September. 

5. Hypericum Hookerianum, W.. d A . — ^An erect deciduous shrub 
6 inches to 3 feet high with stems up to '3 inch diameter. Leaves l-2'6 
by ’4-1 inch, ovate or lanceolate, entire, tip usually acute, base rounded, 
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pale glaucous beneath and often tinged purple on young leaves, the 
lateral nerves easily visible on the undersurface. Petiole up to '1 inch 
long, not decurrent. Flowers l'6-2 inches diameter, in 1 — 7-flowered 
terminal bracteate cymes, often solitary. Sepals ovate or lanceolate, 
acute, ’3 — ’6 inch long. Petals suborbicular. Styles half to two-thirds 
the length of the ovary. Capsule '4 — ’6 inch long. 

Occurs along the main Himalayan range between 7,000 and 11,000 feet. It is 
rather scarce and is found on steep grassy slopes and in open karshu forest. Flowers ; 
July "August. The plant here described is var. Leschenaultii, Chorny. 
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XI.— TERNSTBCEMIACE^. 

Trees or shrubs, sometimes climbing. Leaves usually coriaceous 
and simple, alternate, penninerved, serrate or entire, rarely stipulate. 
Flowers usually show}?-, 2- rarely l-sexual, regular. Sepals usually 5, 
free or shortly connate, imbricate or very rarely valvate. Petals usually 
5, usually connate and much imbricate. Stamens usually indefinite 
and adnate to the base of the petals, sometimes nioiiadelphous. Ovary 
superior or rarely half-inferior, 2— 5- many-cell ed ; styles as many as the 
cells, free or connate. Ovules 1, 2 or many in each cell. Fruit a berry 
or capsule. # 

I. — Trees or shrubs. 

A. Leaves 7 — 14 inches long. Flowers in pedun- 

culate axillary panicles ... ... 1. Saurauja. 

B. Leaves under 6 inches long'. Flowers solitary 

or in axillary fascicles. 

1. Leaves crenate-serrate ... ... 2. Eurya. 

** 2. Leaves entire ... ... ... 3. Cleyera. 

11 . — A climber ... ... ... ... 4. Aotinidia. 

1. SAUEAUJA, Wind. 

Trees or shrubs. Inflorescence lateual, often from the axils of fallen 
leaves, cymose, subpaniciijate, rarely few-flowered. Flowers usually 
hermaphrodite. Sepals 5, strongly imbricate. Petals 5, usually 

connate at the base. Stamens numerous. Ovary 3 — 5-celled; styles as 
many, free or more or less united* ovules many. Fruit a berry, rarely 
dry and subdehiscent. 

Saurauja nepaulensis, FC- Vern, Gogna, Gogin or Gugyia, Gen. — 
A small evergreen tree with stem up to 3 feet girth and 30 feet high. 
Twigs stout, more or less densely clothed with rusty-brown hairs. Bark 
dark brown, rough, sometimes deeply cracked, corky, exfoliating in 
small irregular scales. Blaze *4-*5 inch, soft, cheesy, pinkish or nearly 
white with a sticky juice. Leaves crowded towards the ends of the 
branches, 7 — 14 by 2*6 — 4 inches, oblong or oblanceolate, acute or 
acuminate, sharply serrate, rusty-tomentose beneath especially when 
young; lateral nerves about 25—30 pairs, close and prominent. Petiole 
*6 — 1*5 inches long, rusty-tomentose. Flowers *5 inch diameter, pink, 
in lax, drooping, pedunculate, axillary panicles 4 — 9 inches long. 
Peduncle and pedicels rusty-tomentose, the former 2 — 5 inches long. 
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Berry ’4 incli diameter, depressed-globose, 4-5-Iobed, green, fleshy with 
a mealy sweet pulp. 

Occurs tlirongiioiit the Mils between 3,000 and 6,000 feet. Bather scarce. Usually 
found in moist valleys and on northern aspects, sometimes in cMr forest. Blowers: 
February— June. Fruit : May— July. 

2. EUEYA, Thunb: 

Shrubs or small trees. Leaves glabrous or slightly pubescent, 
usually crenate-serrate. Flowers dioecious, in small axillary clusters or, 
rarely, solitary ; pedicels short. Sepals and petals 5 each, imbricate, 
expanding bnt little. Stamens in male flower 5 — 15, usually about 12. 
Ovary 2— 5-celled, with as many free or united styles; ovules many. 
Fruit a berry. 

Eupya acuminata, DC. Vera. Chopri or China, NG-. Padlar or 
Gunesh, EK.— An e^ei’green shrub or small tree up to 25 feet high and 
4 feet girth. Young shoots hairy. Bark reddish-brown, slightly rough, 
lenticellate. Blaze ’25 inch, reddish-brown usually streaked with white. 
Leaves 2 — 4 by '5 — '8 inch, narrowly oblong-lanceolate, acuminate, 
closely crenate-serrate with gland-tipped teeth, coriaceous, glabrous and 
glossy dark green with depressed primary and secondary nerves above, 
usually hairy on the midrib beneath. Petiole up to ‘1 inch lon^ 
Flowers '2 inch diameter, white, orduriferous, solitary or fascicled 2 — 5 
together in the leaf-axils often of fallen leaves. Peduncles slender, up 
to '1 inch Jong. Beny ‘2 — "25 inch long, ovoid, glabrous, black, seated 
on the persistent somewhat succulent calyx and capped by the persistent 
style. Seeds small, embedded in a juicy blue-black tissue. 

Occurs throughout the hills between 4,000 and 8,600 feet. Fairly common in oak 
forest especially on cool north aspects where the forest is dense and the soil moist. 
Flowers : September — ^December. Fruit : July — September. 

3, OLBTEEA, DC. 

Trees or shrubs. Peduncles lateral, often fascicled; bracts minute 
or 0. Sepals 5. Petals 5, more or less connate at the base. Stamens 
many; anthers pilose. Ovary 2-3-celled; style often elongate with a 
shortly 2-3-fid apex, or shorter and more deeply divided ; ovules many. 

Cleyera ochnacea, DC. — ^A shrub or small tree. Twigs glabrous. 
Leaves 2'5 — 5 by 1'26 — 2 inches, oblong elliptic or oblong-obovate, 
abruptly and shortly blunt-acuminate, base obtuse or acute, entire, 
coriaceous, glabrous, with about 14 — ^18 pairs of fine rather indistinct 
lateral nerves anastomosing within the leaf-margin. Petiole "2 — '5 inch 
long, stout. Flowers '5 — ’7 inch diameter, white, solitary or in 
fascicles of 2-3 together, axillary, sometimes in the axils of fallen leaves. 
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Peduncle '5— ‘8 inch long, thickened upwards, glabrous. Petals oblong, 
three times the length of the persistent sepals. Style persistent. Fruit 
a berry. 

Occurs in the East Almora Division between 4,000 and 6,000 feet. Usually in clamp 
places and nalas. Mr. W. J. Lambert reports it to be fairly common about Ghowkoori 
and Berenag. Elowers : June-July. 

4. ACTINIDIA, Lindl 

Shrubs, usually climbing. Leaves entire or serrate. Mowers 
polygamous or dioecious, in axillary cymes, rarely solitary. Sepals 5, 
slightly imbricate, subconnate at the base. Petals 5, somewhat contort- 
ed-imbricate. Stamens numerous. Ovary many-celled; styles as many 
as the cells, divergent and elongated after flowering. Fruit a berry. 

Actinidia callosa, Lindl . — A subdeciduous climber with stem up to 
50 feet high and 4 inches diameter. Bark rough, pinkish-brown. Blaze 
‘3-’4 inch, pinkish mottled with orange, the whole turning orange-brown 
on exposure. Twigs smooth, glabrous, with conspicuous elongated pale 
lenticels. Leaves 3- — 5 by 1*5— 2*5 inches, elliptic or oblong, acuminate, 
finely cnspidate-serrate, base rounded or slightly cordate, glabrous, with 
6 — 8 pairs of lateral nerves. Petiole *7— 2*5 inches long, pinkish. 
Mowers *5—1 inch diameter, white, in pedunculate, axillary, 1 — 7- 
flowered thymes. Peduncle *2 — 1*2 inches long. Pedicels '4 — 1 inch 
long. Berry *8 inch long, fleshy, ovoid. 

Occurs m the bills between 2,000 and 6,000 feet. Very scarce. Elowers: May- 
June. Fruit : September. 
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XII.— DIPTEEOCARPACE-®. 

Eesiuous trees. Leaves alternate, entire or rarely crenate, penni-' 
nerved, usually with small stipules. Flowers regular, hermaphrodite, 
usually sweet-scented, in racemes or panicles. Calyx free and campanu- 
late or short and adnate to the ovary. Petals 5, contorted. Stamens 
numerous, 15, 10 or 5, variously connate or free ; filaments usually short 
and often dilated below; connective often produced into an appendage 
above. ^ Ovary usually slightly adherent to the calyx, usually 3-, rarely 
1-celled; style usually quite entire; ovules 2 in each cell. Fruit an 
indehiscent nut or a 3-valved capsule usually enclosed in the accrescent 
calyx and often winged by the elongation of 2 or more of the sepals. 

SKOSEA, Roxh, 

Trees, rarely shrubs. Stipules often large, coriaceous or persistent. 
Panicles axillary or terminal. Sepals imbricate, united at the base into 
a very short tube. Anthers usually ovate or oblong with a subulate 
extension of the conneetive. Ovary of 3 2-ovuIed cells. Fruit with a 
leathery rarely woody pericarp, 1-celled, 1-seeded, closely surrounded by 
thS bases of the persistent, usually accrescent, sepals, the 3 outer of 
which are usually developed into linear-oblong wings. 

Shorea robusta, Gaertn. Vern. Sai, Gen. Kandar, SG. — A large 
subdeciduous tree, the stem attaining 12 feet girth and 130 feet high. 
Bark of young trees smooth with a few long and deep vertical cracks, of 
old trees rough with numerous long deep and wide vertical fissures, dark 
reddish-brown or grey. Blaze *7 — 1*2 inches, dark red to pinkish- 
brown, paler towards the interior, very fibrous and tough, juice turning 
purple on the blade of a knife. Leaves 4 — 8 by 2 — 5 inches, ovate- 
oblong, very shortly acuminate, entire, base cordate or rounded, thinly 
coriaceous, glabrous and shining when mature, with 12 — 15 pairs of 
lateral nerves. Petiole ‘5 — ‘8 inch long. Flowers *4 — *5 inch long, 
yellowish, in terminal and axillary, lax, spreading panicles 3 — 9 inches 
long, branches grey-tomentose. Fruit *5 — ‘7 inch long, ovoid, acute, 
indehiscent, pubescent, embraced by the bases of the accrescent wnng- 
like sepals, wdiich are somewhat unequally 2-3 inches long and linear- 
oblong or spathulate. 

Occurs in ihe subhimalayan tract and outer hill ranges where it grows gregariously 
over immense areas and is the principal tree of forest importance. It rarely reaches an 
elevation of 4»500 feet and is then frequently . mixed w’ith cliir. At Hathignliar in the 
Bamnagar Division I have measured an apparently sound tree 18 feet girth and 180 feet 
high. At its uppermost limit it is reduced to a small tree which is mature at 3 feet 
girth. Flowers : March— May. Fruit : May— July. 
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XIII.— MALVACEAE. 

Herbs shrubs or rarely trees; stellate hanirs often present. Leaves 
alternate, usually palmately nerved, simple lobed or digitate; stipules 
free, caducous or 0. EJowers regular, usually bisexual, often large and 
showy and frequently with an involucre of bracts below the calyx. 
Sepals usuaPv 5, valvate, more or less united. Petals usually 5, more 
or less adnate to the base of the staminal tube. Stamens many, rarely 
few, monadelpLous or rarely 5-adelphous; anthers ultimately l-celled. 
Ovary 2- many-celled, entire or lobed, of 2-many carpels; ovaries 1 or 
more in each cell; styles distinct or connate. Fruit of dry indehiscent 
cocci, or capsular and lociilicidal, or rarely large woody and indehis- 
cent. ■' ■ ^ 

I. — Shrubs. Staminal tube entire or slightly divided at 
'■ the apex. f 

A. Fruit composed of several carpels separating 
from the axis. Flowers not exceeding 
♦ inches diameter. 

1. ^Flowers yellow. Carpels not spinescent. 

a. Carpels 1-seeded. Flowers not exceeding ■ 

'7 inch diameter. . , , 


i. Bracteoles 0 

1 . 

Sida. 

ii. Bracteoles S 

2. 

Mahastmm, 

b. Carpels 2- or more-seeded. Flowers ex- 



ceeding *8 inch diameter 

3. 

Abutilon, 

2. Flowers pink. Carpels densely spinescent ... 

4. 

Urena. 

B. Fruit capsular. Flowers B — 5 inches diameter 

5. 

Hibiscus. 

-Trees. Staminal tube dividing into 5 bundles of 



stamens. 



1. Leaves simple 

6 . 

Kydia. 

2. Leaves digitate 

7. 

Bomb ax. 


1. SIDA, Linn. 

Herbs or undershrubs, pubescent with simple or stellate hairs. 
Leaves simple, toothed; stipules linear. Peduncles axillary, solitary or 
clustered, disarticulating in fruit at a joint below the calyx ; bracteoles 0. 
Sepals 5, connate below. Corolla small, yellow or white. Staminal tube 
divided into numerous filaments at the top. Ovary 5 — 12- 
celled; ovules 1 in each’ cell; styles as many as the carpels; stigma 
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terminal. Fruit depressed-globose, enclosed in the calyx ; carpels 

separating from each other and from, the axis. 

I, ^.Petioles of the lower leaves exceeding *5 inch long. 

1 Carpels 6. PediincIeA. jointed about the 

middle ... — — 1- veronicaefolia. 

2. Carpels 7—10. Peduncles jointed near the 

ijop ... ••• coi d'i^olidt 

II.— Petioles less thon ’o inch long. 

1. Leaves narrow-lanceolate, glabrous or nearly so 3. acuta. ^ 

2. Leaves rhomboid or suborbicular, hoary beneath 4. rhomb i folia. 

1. Sida ¥eFonicaefoIia, Lamk. Syn. S. humilis, Wi.lld. Vein. 

Bhiunli, ff.— A small herb or shrub with erect or procumbent stems, 
usually 2-3 feet high when erect but occasionally up to 5 feet high and 
‘3 inch diameter. Branches hairy with stellate as well as long spreading 
hairs. Leaves *5 — 2*5 i.nches long, broadly ovate or suborbicular, 
cordate, acute or acuminate, crenate-serrate, membranous, sparsely hairy 
and somewhat scabrous, base 5 — T-nerved. Petiole *4 — 1*5 inches long, 
shorter than the blade. Flowers *3 — *5 inch diameter, yellow, axillary, 
solitary or in pairs, often forming a large raceme-like or panicle-like 
inflorescence due to the reduction of the leaves. Peduncles slender 
*5 — 1*5 inches long, jointed at or just above the middle. Carpels 5, 
smooth, blunt or with a 2-lipped beak. «■ 

Occurs throughout the area up to 4,000 feet. Common on w’aste land, ftlso in dry 
miscellaneous forest and often associated with Jchair. Plowers : Sep»tember — February. 
Fruit : October — ^March. 

2. Sida cordifolia, Linn. Vein. Bain, RK. — An erect deciduous 
shrub 2 — 8 feet high with stems up to *75 inch diameter, sparingly 
branched. Bark fairly smooth, yellowish or greenish-brown, the inner 
bast very tough and strong. Branches with long spreading hairs and 
short stellate pubescence. Leaves variable in size, 1 — 3 by *8 — 2*5 
inches, ovate or ovate-oblong, obtuse, cordate, crenate, softly downy with 
stellate pubescence on both sides, base 5 — 7-nerved. Petiole *5 — 2 
inches long. Flowers ■4-'5 inch diameter, pale yellow, solitary or few 
together usually forming large panicle-like terminal inflorescences due 
to the reduction of the leaves. Peduncles up to 1 inch long, jointed near 
the top. Carpels 7 — 10. Awns 2, long, covered with stiff reflexed 
hairs. 

^ Occurs throughout our area up to 0,000 feet. Common in the subhimalayan tract 
especially in dry miscellaneous forest, sometimes associated with shisham. It often forms 
small gregarious patches. Flowers : August— October. Fruit : October-November. 

3. Sida acuta, Bimn. Syn. S. carpinifolia, Linn. — A small 
erect shrub with stems up to 4 feet high and *5 inch diameter. Bark 
smooth, greenish with numerous inconspicuous small lenticels. Twigs 
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sparsely stellate-liairv; Leaves 1*5 — ^3*5 by ‘5— 1*5 inelies, lanceolate, 
gradualiy tapering to an acute point, base rounded, serrate or crenate- 
serrate, sparsely stellate-hairy beneath when quite young, glabrous when 
mature, pale dull green abo^^, base 3-neryed usually wutli two subsidiary 
weak ones below; lateral nerves ineluding the basal 7 — 9 pairs, prominent 
beneath and impressed above. Petiole 0 — *25 inch long*. Stipules 
*3 — *5 inch long, linear, hairy. Flowers about *4 inch diameter, yellow, 
solitary or in pairs. Peduncles up to ‘5 inch long, jointed about the 
middle. Carpels 5 — 10, reticulate ; awns 2, about one-third the length 
of the carpel. 

Has been collected afc tbe base of the hills in the Haldwani Division and will 
probably be found along the whole subhimalayan tract up to 2,000 feet. It is usually 
found growing on waste or open ground. The bark yields a good fibre. Flowers : 
August — December. 

4. SMa rhombifolia, Linn. Vern, Bhkmli, H . — A smair erect 
deciduous shrub 1 — 3 feet high^ with stems up to *3 inch diameter. 
Branches stellately hairy. Leaves variable in shape and ske; lower 
leaves usually 1 — 2*5 inches long, rhomboid or sub-orbicular, base 
cirneate; upper leaves narrowly rhomboid ; all with cuneate base, margin 
crenate-serrate but often entire towards the base, more or less densely 
stellate-pubescent beneath, base 3-nerved. Petiole up to *3 inch long. 
Flowers ‘2-‘4 inch diameter, yellow, axillary, solitary or in pairs, often 
forming a panicle-like inflorescence due to the reduction of the leaves. 

* Peduncles *1 — '8 inch long, jointed in the middle. Carpels 8 — 10; 
awms 2. 

Occurs throughout the g^rea up t(^ 3,000 feet and probably higher, but the plant found 
at higher elevations may be the variety mentioned below. Common on waste land and in 
openings in sal forest. Flowers : August — September. Fruit : October—November. 

Yar. obosata (Sp. Wall .) — This variety has more often a. procum- 
bent stem. Leaves seldom exceeding 1 inch long, broadly rhomboid, 
obovate or ronnded, crenate-serrate, base cuneate, densely stellate-hairy 
beneath, base 3 — S — ^nerved. Peduncle up to '3 inch long, jointed about 
the middle. Awns sometimes obsolete. It has been collected in the 
Haldwani Division and is probably common. 

2. MALVASTRUM, A. Gray. 

Herbs or shrubs. Leaves entire or lobed. Flowers axillary or in 
a leafy terminal spike; bracteoles 3, narrow. Calyx cup-shaped, 5- 
' partite. Petals longer than the sepals. Staminal tube bearing anthers 
on the outside up to the top. Ovary 5- or more - celled ; styles as many . 
as the cells; stigmas capitate. Cocci free at maturity, indehiscent, 1- 
seeded. 

Maliastram tricuspidatum, A. Gray. Syn. M. coromandelianum, 
Oarcke. — An erect shrub or herb 6 inches to 2 feet high with stem up to 
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■3 incii diametei'. Twigs stellate-iiairy, the branches of the hair adpres- 
sed. Leaves •8—2 inches long,, ovate or ovate-lanceolate, serrate, 6- 
nerved at the base, the main lateral nerves deeply impressed above and 
prominent beneath, sparsely hairy on both sides. Petiole up to '7 inch" 
long, densely stellate-hairy. Flowers solitary, '5— '7 inch diameter, 
yellow. Carpels 8—12, reniform, hispid on the top and with 3 project- 
ing points. 

Occurs in the pnbhima.lavan tract, chieflv in open plnces nea.r cnltivatioo. The 
plnnt is a. 'which has heem iritrod'iiced ifrorn AiBerica, but 'which has become completely 
naturalised. Plowers during most months of the year. 

3. ABUTnjON, GaerfM. 

Tomentose shrnbs or berbs. Leaves cori^ate long- 

petroled , dentate, rarelv slivhtlv lobed, Flowers iisnnUv solitary, o‘n 
axillary peduncles which are jointed near the ton, ^^llow or oranefe : 
hracteoles 0. Sepals, petals and stamens as in Girfa, Camels 5-many‘; 
styles as many as the camels; stigmas small, capitate. Bipe carpebs 
ultimately separating from the short central axis, dehiscent, 1-5- 
seeded, usually acute or mucronate. Seeds reniform. 

Carpels 15 — 20. Lo'^rer leaves 1*5 — 3*5 inches long 1. indicum. • 

Carpels 5 — 7, Lower leaves 3 — 8 inches long *... 2. polyandrum. ^ 

1. Abntilon indieiim, Sweet , — An erect shrub 4 — 10 feet high with 
stems up to 1 inch diameter. Bark smooth, pale greenish-brown. 
Branches clothed with short close pubescence. Leaves 1*5 — 3*5 by 1*25 
•—3 inches, broadly ovate, cordate, acuminate, irregularly and coarsely 
toothed, rarely 3-lob'^d, nale and minutely pubescent on both surfaces, 
base 7 — 9-nerved. Petiole 1—3 inehes long. Flowers about 1 inch 
diameter, yellow, axillary, solitary, often forming panicle-like teiminal 
inflorescences due to the reduction of the leaves. Peduncles slender 
*5 — 2*5 inches long, jointed near the top. Fruit *6 — 1*2 inches across' 
the truncated or flattened upper portions of the camels. Carpels usually 
15 — ^20, very shortly awmed on the shoulders, stellately hairy; brown. 

Occurs along the siibhimalavan tract. It grows on waste ground near villages 
and appears to be rather scarce. Plowers during the rainy season and cold weather. 

2. Ibntilosi polyandmm, W. and A,— An erect herb 3—6 feet high, 
doubtfully sometimes shrubby. Leaves 3 — 8 by 2—6 inches, broadly 
ovate, deeply cordate, acuminate, w.ith irregular shallow blunt teeth, 
densely stellate-pubescent on both surfaces, base 7 — 9-neryed. Petiole 
1 — 6 inches long. Flo'wers 1*2 — 1*5 inches diameter, orange or yellow, 
in lax leafy axillary and terminal panicles. Peduncles 1 — 3*5 inches 
long, jointed a short distance below the flower. Fruit about *7 inch 
across the top of the carpels. Carpels 6 — 7, shortly awned, tomentose. 
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Occurs along tlie subhimalayan tract and in tbe central and outer Hir ranges np 
to 4,600 feet. There are no specimens from our area at Behra Dim, tliongla there are 
several at Eew. Flowers : August— December. 

4. UEENA. Lkm. 

Perennial herbs and iindershrubs, coTered with harsh tomentnm. 
Leaves angled or lobed, with a large gland at the base of the midrib 
below. Plowers sessile or shortly peclicelled; involucral bracts 5, con- 
nate at the base, adnate to the calyx-tube. Sepals 5, connate below 
into a campanulate tube. Petals 5, united below to the staminal tube. 
Stamens united into a narrow tube, bearing sessile or shortly stalked 
anthers below the apex. Ovary of 5 1-ovuled cells; style-branches 10; 
stigmas capitate. Eipe carpels 5, smooth or covered with giocliidiate 
spines, indehiscent. 

Carpels echinate. Leaves angled or somewhat lobed 1. lohata. 

Carpels smooth. Leaves entire or rarely lobed ... 2. repanda. 

1. Ureiia lobata, Linn, — ^An erect deciduous shrub 2—8 feet high 
ydth stem up to 1 inch diameter. Branches tomentose with spreading 
stellate hairs. Bark fairly smooth, reddish-brown, lenticellate, the inner 
greenish bast very tough and fibrous. Ijeaves variable ; the basal usually 
bToader than long, suborbicular, cordate, up to 6 inches across ; the upper 
often rhomboid and smaller; all finely and irregularly serrate, 3 — ^10- 
angled or -lobed, lobes acute obtuse or sometimes obsolete, softly stellate- 
hairy on both sides, base 5 — 7-nerved, nerves prominent beneath, the 3 
central or midrib only with an oval gland. Petiole *5 — 6 inches long, 
hairy. Blowers *7—1*25 inches diameter, pink with a darker centre, 

1 — 3 together, axillary. Peduncles up to *1 inch long, hairy. Bruit 
depressed-globose, brown, *3 — ’5 inch diameter including the spines. 
Carpels rounded on the hack, densely stellate-hairy, covered with blunt 
spines each tipped by a whorl of 2 — 5 backwardly-directed bristles. 

Occurs throughout the area up to 5,000 feet. Common in most types of forest 
and often abundant in sal forests in the Bhabar. Flowers : June — October. Fruit : 
October-November. 

2.. Urena repanda, Roxh, — An erect deciduous under'shrub with 
scarcely woody sparingly branched stems 4 — 6 feet high and up to *6 
inch diameter. Stems often caespitose. Branches densely clothed with 
spreading stellate hairs. Inner bast very tough. Leaves variable in 
ske and shape ; the uppermost smaller and lanceolate ; the lower up to 
3*5 inches diameter, roundish, rarely somewhat lobed, irregularly denti- 
culate, apex acute, base rounded or cordate, densely stella-te-hairy on 
both surfaces, nerves promineiitlv reticulate beneath with a gland near 
the base of the midrib, base 5~7-nerved. Petiole np to 3 inches long. 
Blower's *5 — 1 inch diameter, pink, 1-2 together, axillary, in leafless or ' 
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leafy terminal racemes. Peduncles "1 — '3 inch long. Involucral bracts 
united into a cup below, linear-subulate above. Pruit 'about 'SS incii 
diametei" enclosed witliin the persistent bracts and calyx. Carpels 
.smooth, unarmed. 

Occurs in grassy vlioars in the subhimalayan tract of the Haldwani Division ac 
about 700 feet elevation, but it is scarce and has not been recorded further west. Flowers : 
Beptember-October. Fruit : December. 

5. HIBISCUS, Medik. 

Herbs, shrubs or rarely trees. Leaves stipulate, usually palmately 
lobed or cut. Plowers axillary, or rarely in a terminal raceme. 
Bracteoles 4 — 12 or rarely 0, usually free from each other and from 
the calyx. Calyx 5-lobed or 5-fid, valvate or spathaceous or circumsciss. 
Petals 5, connate at the base and adnate to the staminal tube. Staminal 
tube truncate or 5-toothed at the top, giving off the free ends of the 
stamens at various heights. Ovary 5-ceiled ; ovules 3 or more in each 
cell; styles 5, connate below. Capsule loculicidally 5-valved. 

Flowers 1 — 3 together on long peduncles. Capsule 

glabrous ... ... ... 1. Lampas, 

Flowers in terminal racemes. Capsules hairj ... 2. pungens. 

1. Hibiscus Lampas, Gav, Syn . — Thespesia Lampas, Didz. 

Gibs, and T. macrophylla, Blume. Vern, Ban-kapcisi, E.— An erect 
sparingly-branched deciduous shrub 4 — 8 feet high with stems up to 
*75 inch diameter. Bark reddish-brown, smooth, lenticellate. Blaze 
‘05 incii, yery fibrous, greenish. Young shoots more or less densely 
clothed with brown stellate hairs. Leaves 4 — 8 by 3*5 — 7 indies; the 
low^er usually more or less deeply 3-lobed and cordate ; the upper often 
entire and ovate; all acuminate, stellate-hairy on both surfaces wlien 
young but more densely beneath, usually glabrescent above wl>er» 
mature, midrib with a glandular pore beneath near the base, base 5 — 1- 
nerved, nerves prominent beneath. Petiole ‘3 — 4*5 inches long, hairy. 
Plowers 3-4 inches diameter, yellow with a crimson centre, 1-3 together 
at the end of a long axillary or terminal peduncle. Pedicels up to 
*3 inch long. Peduncles up to 6 inches long. Capsule ‘8 — 1*2 inches 
long, ovoid, pointed, 4-5- usually 5-yalved, woody, dull black. Seeds 
many, dark brown, about ‘15 inch long. 

Occurs throughout the subh,imalayan tract and in the outer hills up to 3,500 feet. 
Fairly common in dry miscellaneous forest and in openings in sal forest. Flowers * 
August- September. Fruit : January-February. 

2« Hibiscus pungens, RQxb . — An erect, sparingly-branched deci- 
duous shrub ff— 10 feet high with woody, often hollow, perennial stems 
up to 1-75 inches diameter. Bark smooth. Blaze •1--2 inch, very 
fibrous, greenish with a very slimy juice. Stems clothed when young 
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with spreading irritating* bristles. Leaves rather variable, usually 5 — 12 
inches diameter, sub-orbiciilar, cordate, often deeply 5 — 7-lobed or 
-partite, or merely angled, lobes crenate or serrate, with rather long 
scattered hairs on both surfaces ; uppermost often 3-par tite. Lower 
petioles up to 18 inches long, exceeding the blade ; upper shorter. 
Flowers 3 — 5 inches diameter, yellow with a dark purplish-red eye, in 
terminal racemes 6 — 30 inches long, the lower flowers usually axillary. 
Peduncles 1-2 inches long, bristh^ Bracteoles 4 — 6, oblong-lanceolate, 
acute, *75-l’2 inches long, persistent, hirsute, sometimes glandular. 
Calyx up to 1'75 inches long, spathaceous, hairy. Capsule l‘5-2*5 inches 
long, oblong, hirsute within and without. Seeds many, ‘15 inch long, 
reniform, dark brown with numerous parallel curved puberulous 
striations. 

Probably occurs throughout the hills between 2,000 and 5,000 feet. I have only 
seen specimens from Gonai in the Almora District. Flowers : July — October. Fruit : 
December* January . 

6. KYDIA, Roxb. 

Trees with stellate tomentum. Leaves palminerved and usually 
Jobed. Flowers panicled, polygamous; bracteoles 4 — 6, accrescent and 
spreading in fruit and forming dry spathulate wings. Sepals 5, divided 
to the middle, persistent in fruit. Petals normally 5. Anthers in 
clusters of 3-4 at the ends of 5 slender prolongations of the stamina! 
tube or in female dowsers reduced or 0. Ovary with usually 
three 2-ovuled cells; style with 3 branches. Capsule 3-celled, loculicida], 

Kydia calyciiia, Boxb, Vern. Pillu, NG. Puldo, SG. Pula^ E. 
Paid, A. — A small or medium-sized deciduous tree up to 6 feet girth and 
60 feet high. Bark pale brown often mixed wdth blackish portions, slightly 
rough, exfoliating in thin narrow wwdy strips. Blaze *35 — ‘75 inch, 
soft, fibrous, pale yellow or whitish tinged pink towards the exterior, 
with a slimy sticky juice. Young parts stellately tomentose. Leaves 
3—6 inches broad, sub-orbicular, sinuate, usually more or less 3 — 7- 
lobed, base cordate rarely rounded or cuneate, palmately 7-nerved, 
glabrous or nearly so above, hoary-tomentose beneath, the 3 central 
nerves or midrib only with, a glandular pore near the base on the low^er 
surface. Petiole — 3 inches long, tomentose. Flowers ‘5 — ‘7 inch 
diameter, white, in many-flowered axillary and terminal tomentose 
panicles. Pedicels ‘2 — ‘4 inch long. Bracteoles '25 — ‘4 inch long in 
fruit. Capsule '2 inch diameter, subglobose, 3-valvecl, inealy-tomentose. 

Occurs Lhroughoiit llie area up to 4,500 feet. Cojurnon both iu miscellaneous and 
sal. forests. Flowers : July— October. F|uit : November—Mareh. 
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7. BOMBAX, Linn. 

Trees witli buttressed trunks. Leaves digitate; stipules small. 
Flowers out before tlie leaves appear, clustered towards the ends of the 
branchlets; bracteoles 0. Calyx leathery, cup-shaped, irregularly lobed. 
Petals 5. Stamens polyadelphous, very numerous. Ovary 5-celled; 
ovules numerous in each cell; style davate, dividing into 5 stigmatic 
branches at the top. Capsule dehiscing by 5 leathery or woody 
deciduous valves. Seeds embedded in long white wmol. 

Bombax malabaHCum, DC. Venn. Simal or Semal^ Gen. Eng. 
The Cotton Tree. — A large deciduous tree up to 130 feet high and 
20 feet girth above the buttresses. Stem usually buttressed at the 
base to a height of 10 or 15 feet. Bark varying from pale ashy to 
silvery-grey, smooth up to middle age but becoming rough on old 
trees with shallow vertical fissures and sometimes a few long deep 
ones. Young stems covered with straight stout spines up to 
‘5 inch long with woody conical bases. Blaze 1*2 — 3*5 inches, rather 
soft and fibrous, pink with or without bands of paler tissue. Branches 
in whorls. Leaflets 5 — 7, 4 — 8 inches long, lanceolate, acuminate, base 
acute, entire, glabrous. Petiole 4 — 12 inches long. Petiolules *4 — 1^ 
inch long. Blowers 4 — 6 inches diameter on short thick ^pedicels 
clustered towards the ends of the branches. Petals fleshy, crimson or 
orange,. Capsule 4 — 6 inches long, oblong-ovoid, woody, dowmy without 
and lined with white silky hairs within. 

Occurs throughout the subhimalayau tract and central and outer hills up to 5,000 
f.'et. Generally scarce in the hills but very common in the Bhabar especially on open 
grazing grounds and in miscellaneous forest. Flowers : January — March. Fruit : Aprii- 
May. 
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Herbs, shrubs or trees, the Herbaceous parts usually clothed with 
stellate hairs. Leaves alternate, simple or digitate, entire toothed or 
lobed, usually stipulate. Flowers usually in axillary cymes, rarely 
zygomorphic, 1- or 2-sexuaL Sepals valvate, more or less connate. 
Petals 5 or 0. Stamens 5-many ; filaments united into a tube or 
rarely free; anthers 1-— 5 together, on or between the teeth of or irre- 
gularly arranged in one or more whorls on the outside of the tube ; 
staminodes 5 or 10, coordinate with the stamens or 0. Ovary usually 
4-5-celled or reduced to a single carpel; ovules 2-many in each cell; 
styles distinct or connate. Fruit often a 5-valved loculicidal capsule, 
sometimes of 1—6 spreading or spirally twisted follicles, rarely dividing 
into cocci or baccate. 

Trees. Petiole exceeding 4 inches. Petals wanting ... 1. StercuUa. 

A shrub. Petiole less than 1 inch long. Petals present ... 2. Helicteres. 

^ 1. STEECULIA, Linn, 

Trees. Leaves undivided, lobed or digitate. Llowers in panicles, 
1-sexual or polygamous. Calyx 4-5-fid or -partite. Petals 0. Staminal 
column bearing 10 — 30 anthers at its apex. Ovary of 5 nearly distinct 
carpels; ovules 2-many in each* carpel; styles connate below. Pipe 
carpels distinct, follicular, sessile or stalked. 

I, — ^Leaves tomentose fieneath. 

1. Leaves usually deeply 5 — ^7-lohed, upper surface 

smooth. Poiiicles woody ... 1. villosa. 

2. Leaves usually obscurely 3-lobed, upper surface 

rough. Poiiicles membranous ... ... 2. pallem. 

II. — ^Leavies glabrous or with a few scattered stellate hairs 

beneath, upper surface smooth ... 3. colorata, 

1. Sterculia mllosa, Roxb. Vern. Udala or Udidl, Gen. 
Waddla JSTG . — A small or medium-sized deciduous tree up to 40 feet 
high and 6 feet girth. Branches smooth, pale grey, lenticellate. Bark 
roughish, sometimes with shallow cracks. Blaze deep pink or pinkish- 
brown. Leaves usually 10 — 18 inches diameter sometimes up to 24 
inches, about as long as broad, crowded at the ends of the stout 
branches, cordate, deeply 5 — ^7-lobed, lobes abruptly acuminate entire 
or sometimes again 3-lobed, glabrescent or thinly stellate-hairy above, 
velvety pubescent with spreading hairs intermixed beneath, base 5 — 7- 
usually 7-nerved. Petiole usuaUy 12 — ^18 inches long, sometimes up 
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to 24 inches. Flowers ’5 — '7 inch diameter', pale yellow streaked inside 
with pink, polygamous, in rusty-tomentose panicles 3 — 12 inches long, 
the panicles fascicled at the ends of the leafless shoots. Calyx-tube 
as long as or shorter than the spr'eading lobes which are glabrous inside. 
Fruit of 3 — 5 distinct spreading sessile follicles, 2-2‘5 by 1-1 ‘5 inches, 
oblong, coriaceous, clothed especially without with stiff stellate hairs, 
bright red when ripe. Seeds '4 inch long, ellipsoid, shining, black. 

Occurs throughout the area up. to 4,500 feet. Common in miscellaneous forest 
especially in the Bhabar and on southern aspects in the outer hills. Flowers : February — 
April. Fruit; May, whilst the tree is still leafless. 

2. Sterculia paliens, Wall Vern. Budalla or Bddala, Gen. 
Bdla, EA. — A small deciduous tree up to 4 feet girth and 50 feet high. 
Bark smooth^ pale ashy-brown or silvery-grey. Blaze ‘7-1*3 inches, 
white with anastomosing bands of very fibrous cellular pale yellow 
tissue more abundant towards the interior. Leaves 5*5 — 10 by 6’5 — 12 
inches, cordate, usually somewhat obscurely 3-lobed, sometimes 5- 
lobed or entire, base strongly 5-9- usually 7-nerved, upper surface ratlier 
rough with scattered stellate hairs, lower surface clothed with dense, 
soft, velvety, pale yellow, stellate pubescence. Petiole 4—12 inches 
long, stellately tomeiitose. Flowers *5 — ‘7 inch diameter, pale yellow, 
in rusty-tomentose axillary panicles 2 — 6 inches long, approxinnfte 
towards the ends of the leafless shoots. Calyx- tube longer than the 
lobes. Emit of 2 — 5 spreading stipitate follicles. Stipe *2 — *5 inch 
long, usually curved. Follicle membranous, opening long before 
maturity, when opened pale yellowish-brown, flat, strongly reticulate- 
veined, oblong, 2 — 4 inches long with a seed attached to the margin 
below the middle. 

Occurs throughout the area up to 4,500 feet. Fairly common in open miscellaiieouH 
forest, less frequent in .90^ forest. Flow'ers : February — ^Aprii. Fruit : April — ^June, 

3. Steifoulia colorata, Roxb. — large or medium-sized deciduous 
tree up to 12 feet girth and 70 feet high, often buttressed at the ba.se. 
Bark pale grey or browm, fairly smooth. Blaze ‘9 — 1'2 inches, white, 
cheesy with ramifying bands of fibrous yellow tissue. Leaves 6 — 12 
inches across, usually broader than long, crowded at the ends of the 
branches, cordate, deeply 5 — 7-Iobed or -partite on young plants, usually 
shallowly S-lobed on old trees, lobes caudate, thinly coriaceous, pubescent 
when young, glabrous or nearly so when mature, base 7-nerved. Petiole 
3—10 inches long, slender, terete. Flowers ‘S-’d inch diameter, orange- 
red, in densely stellate-tomentose panicles 2-8 inches long, the panicles 
approximate at the ends of the leafless shoots. Calyx '6-‘7 inch- long, 
funnel shaped; lobes erect, about, oneTfifth the length of the tube, stel- 
Lately hairy within as well as withPut. Follicles 2-3 inches long, stalked. 
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membranous, glabrous, opening long before niatiuit^^ and bearing one 
seed on one or both of its margins. 

This species occurs, though rarely, in the subhimalayan tract towards the extreme 
east f'.f ihe Haldwani Division, but has not been recorded west of the Nandhaur river. Ifc 
is found in miscelianeous forest. Blowers: March- April. Fruit : April -May. 

2. HELIOTEEES, Lmn. 

Trees or shrubs, more or less stellately pubescent. Leaves entire 
or serrate. Elowers axillary, solitary or fascicled. Calyx tubular, 
5-toothed at the apex, teeth often unequal. Petals 5, equal or 
unequal. Stamina! co>lumn elongated, adnate to the gynophore, 
5-toothed or -lobed ; anthers 5 — 10, in groups at the top of the column 
between the teeth. Ovary 5-lobed, 5-ceIled, at the top of the column ; 
styles 5, more or less united. Follicles spirally twisted or straight. 

Helicteres Isora, Linn. Vern. Marorphal, Gen. Benwa, — 
A subdeciduouB shrub with spreading branches and stems up to 15 feet 
high and 6 inches diameter. Bark fairly smooth and thinly corky. 
Blaze *3-‘4 inch, very fibrous, pale yellow turning orange on exposure. 
Young parts stellately hairy. Leaves 3— 9 by 2— 8 inches, distichous, 
oblong, obovate or orbicular, shortly acuminate, sometimes 3-lobed, 
obliquely ^cordate or rounded at the base, serrate, scabrous above, densely 
stellate-pubescent beneath, with 4— 7 basal nerves. Petiole *2-'7 inch 
long. Flowers 1-1*5 inches long, solitary or in few-flowered axillary 
or extra-axillary clusters, zygomorphic. Calyx greenish-yellow. 
Corolla at first pink or red with spreading lobes, later the lobes are 
reflexed approximate to the calyx-tube and the terminal portion turns 
leaden grey whilst the basal portion turns greenish-yellow. Fruit 
1*5-2 inches long, cylindric, composed of 5 spirally twisted carpels on a 
long gynophore. ^ 

Ocx'iirs throoghoiit the subhimalayan tract and outer hills up to 3,000 feet. Common 
and often gregarious. .Liable to be mistaken for a Grewia when not in flower or fruit- 
Flowers : March — August. Fruit : October— January. 
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Trees shrubs or herbs, usually with mucilaginous juice. Leaves 
usually alternate, simple or lobed, usually stipulate. Flowers regular, 
hermaphrodite or rarely 1-sexual, usually in cymes. Sepals 3 — 5, free 
or connate, usually valvate. Petals 3 — 5 or 0, inserted round the base 
of the torus, contorted imbricate or valvate. Stamens usually indefinite , 
inserted on a torus ; filaments free or sometimes 5 — lO-adelphous, but 
not united into a tube. Ovary free, 2- — 10-celled; ovules l-many; 
style entire, divided or 0. Fruit 2 — lO-celled, or by false septa many- 
celled, often drupaceous. 

I. — Fruit -uutliout bristles or spines, indebiscent ... 1. Grewia. 

II. — ^Frait densely clothed with bristles or spines. 

1. Trees ... ... ... ... 2. Echinocarpus. 

2. Shrubs ... ... ... ... 3. Triumfetta. 

1. GEEWIA, Linn. 

Trees ^or erect straggling or climbing shrubs, usually stellately 
pubescent. Leaves alternate, 3- — 7-nerved. Flowers usually yellow, in 
axillary extra-axillary or terminal cymes, fascicles or panicles. Sepals 5, 
distinct. Petals 5, usually with a gland at the base within, generally 
shorter than the sepals, very rarely 0. Stamens numerous, inserted on 
a short or elongated often glandular torus. Ovary 2 — 4-celled; ovules 
2-several in each cell; style 1; stigma 2 — 5-lobed or laciniate. Fruit 
of 1 — 4 pyrenes, entire or 2— 4-lobed. Pyrenes usually 1- or 2-seeded. 

I. — Small or medium-sized trees. 

A. Leaves 3-nerved. 

1. Leaves ovate, pubescent. Inflorescence leaf- 

opposed ... ... ... 1. oppositifolia . 

2. Leaves oblong or lanceolate, glabrescent. 

Inflorescence axial ... ... 2. IcBvigata. 

B. Leaves 5 — 7-nerved. 

1. Leaves more or . less persistently whitish 

beneath, base not cordate ... ... 3. elastica. 

2. Leaves green beneath, base usually cordate ... Hainesiana. 

II. — Shrubs up to 5 feet high. 

1. Leaves 2 — 4 inches broad, the basal pair of 

nerves next to the midrib reaching almost 

to the end of the leaf ... ... 5. sapida. 

2. Leaves 3 — 6 inches broad, th,e same basal 

pair of nerves reaching to the middle of the 

leaf ... ... ... ... 6 . sclerophylla. 
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1. Grewia oppositifolia, Roxb. Yem. BJiimal, Gen. Bhiyul, 
G.—A small or medium-sized tree up to 4-5 feet girth and 45 feet high. 
Bark dark brown, roughish, exfoliating in small wnody scales. Branches 
smooth, pale silvery-brown. Blaze •4-— "8 inch, rather fibrous, pale 
yellow often tinged pink towards the exterior, juice slimy. Leaves 

2 — 5 by 1'2 — 2'5 inches, ovate, acuminate, closely serrate, the teeth 
small and blunt, scabrid with stellate hairs on both surfaces; base 
rounded, not or slightly^ oblique, 3-nerved. Petiole 1 — ‘4 inch long, 
tomentose. Flower's 1 — 8 together. Peduncles solitary, leaf-opposed 
or exceptionally a few axillary, '3— '7 inch long, tomentose. Pedicels 
'3 — ‘7 inch long, pubescent. Sepals green outside, white or pale yellow- 
ish inside. Petals white. Fruit 1-^4-lobed, each lobe about '25 inch 
diameter, greenish-black, glabrous or with scattered hairs. 

Occurs througliout our area between 1,000 and 4,000 feet. It is Ycny cominonly 
planted' and cultivated in the hills between fields on account of its valuable fodder and 
fibre. Fairly common also in a wild condition. Flowers : April — June. Fruit : October — 
Docornlicr. 

2* Grewia lae¥igata, VahL Vera. Gar-bliimli, E, — A small 
tree up to 15 feet high and 2 feet girth. Bark smooth, pale bromi. 
Blaze ‘2 — *4 inch, pale yellow or white with narrow darker fibrous 
bands, juice slimy and sticky. Leaves 3 — 7 by 1*2 — 2*5 inches, 
elliptic-oblong or -lanceolate, long-acuinmate, serrate, thin, nearly 
glabrous above, more or less stellately hairy beneath; base narrowed, 

3- nei‘ved. Petiole ‘2-*3 inch long. Flower's white, 2 — 6 on each ped- 
uncle. Peduncles axillary, solitary of 2-3 together, slender, *7 — inch 
long. Pedicels *5 — ‘7 inch long. Sepals *5-‘6 inch long. Petals less 
than one-third the length of the sepals.' Fruit 1 — 4-lobed, lobes 
*2 inch across, connate in pairs when 4 are developed, greenish-black 
when ripe, the seeds surrounded by a dark orange-brown pulp. 

Occurs throughout the subliimalayan tract and ‘outer hills up to 4,000 feet. Fairly 
common in open miscellaneous forests of the Bhabar. Flow'ers : June — September. 
Fruit: December — March. 

3. Grewia elastica, Boyle, Syn. O. vestita, Wall. G. asiatica, 
Brandis ex parte. Vern. Pharsain^ NT and H. — A small or medium- 
sized tree. Bark dark brown or blackish, usually with silvery 
patches, fairly smooth exfoliating in thick -woody scales. Blaze 
‘5 — *8 inch, fibrous, bright or pale pink torange when young) 
usually with a few paler bands. Juice viscid, turning purple 
on the blade of a knife. Young shoots and petioles densely 
brown-tomeiitose. Leaves 2 — 7 by i*5 — 4 inches, oblong ovate 
or elliptic, acuminate, serrulate, base obliquely rounded but not cordate, 
more or less stellately pubescent above and w.hitish-toment<.)se beneath 
when young, ultimately glabrescent above, usually persistently whitish 
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beneath; base 5 — 7-nerved, nerves prominent beneath. Petiole ‘2 — ‘5 
inch long, stoat, tomentose, usually thickened towards the top. 
Plowers *5 — *6 inch diameter. Peduncles up to *8 inch long, axillary, 
clustered several together, rarely solitary, villous. Pedicels 2-3 
together, up to '5 inch long, villous. Sepals and iDetals yellow fading 
pinkish. Sepals tomentose without, sparsely hairy within. Petals half 
or less than half as long as the sepals, glabrous. Gynophore present 
or absent. Fruit *25 inch diameter or less, globose or indistinctly lobed. 

Occurs throughout the suhhimalayan tract and outer hills ‘up to 5,000 feet. Fairly 
eoromon. Flowers : May- June. 

A distinct variety is that described by *Wallich SlB G. tesUta. This is distinguished 
by the leaves becoming green beneath when mature and by general less hairiness. I am 
doubtful whether it is found within our area. 

4; GMWia Hainesiaiia, Hole. Syn. G. asiatica, Iioxh. non Linn. 
Vern. Pliarsula, L. Dkdman^ K. Bhimal, H. — A small tree or some- 
times only a shrub. Shoots tomentose. Barb smooth. Leaves 4— 7 
by 3—6 inches, broadly ovate or sub-orbicular, obtuse or shortly cuspi- 
date, base cordate or rounded, regular or oblique, 5 — 7-nerved, nerves 
prominent beneath, margin finely serrate, teeth obtuse, more or less 
densely tomentose with stellate hairs on both surfaces, ultimately glab- 
rescent, undersurface green. Petiole *3— *7 inch long, densely tomen- 
tose at first, thickened towards the top. Flowers about *75 inch 
diameter. Peduncles up to *8 inch long, axillary, clustered several 
together, rarely solitary, tomentose. Pedicels 2-3 together, up to 
*5 inch long, tomentose. Sepals whitish and densely hairy outside, 
yellow and glabrous inside. Petals yellow, half or less than half as 
long as the sepals. Gynophore long. Fruit *3 — ‘5 inch diameter, 
globose, of 1-2 pyrenes. 

Occurs throughout the area up to 3,000 feet. Common. Flowers : April-May. 
Fruit : June — ^August. 

5. Grewia sapida, Roxb. Vern. PhMsa, Gen. — A small sliriib 
1 — 3 feet high with annual or perennial shoots up to *25 inch diameter 
from a woody rootstock. Leaves 2 — 5*5 by 2 — 4 inches, broadly oblong, 
obovate or sub-orbicular, apex rounded, abruptly short-acuminate or 
acute, serrate with blunt teeth, base regular or oblique and rounded 
or cuneate but not cordate, 5 — 7- usually 5-nerved, nea-rly glabrous or 
scabrous above, pubescent or nearly glabrous beneath. Petiole *1 — *5 
inch long, stout, tomentose, without any conspicuous glands at the top. 
Flowers yellow, about *5 inch diameter. Peduncles axillary, *5 — 1*2 
inches long, slender, 1 — 5 together’, usually 3-fl:owered, hispid. Pedicels 
*3 — *5 inch long. Fruit *25 inch diameter, sometimes slightly lobed, 
stellately hairy. 

Occurs throughout the subhimalayaa tract and outer hills up to 4,500 feet. Common 
in grassy blanks in sal forest and in areas annuallj^ burnt, Flowers : April-May, Fruit ; 
October-F ovember. 
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6, Grewia scleFophylla, Roxb. Sjn, G, seabrophylla, Eoxb. 

Vern. Phdlsa, H. — shrub with woody rootstock, sending up annual 
woody stems from the base which attain 2 — 5 feet high. Leaves 4 — 7 
by 3 — 6 inches, broadly elliptic or sub-orbicular, sometimes slightly lobed, 
irregularly serrate or denticulate, the larger teeth glandular-tipped, 
base usually oblique, cuneate rounded or slightly cordate, 3 — 5-nerved 
but only 3 strong nerves, scabrid above, densely stellate-pubescent and 
usually whitish or' pale grey beneath- Petiole ‘2 — ‘6 inch long, very 
stout, tomentose, usually with several pairs of large glands near the 
top and on the margin of the blade. Flowers white, about 1 inch dia- 
meter, 2-3 together on each peduncle. Peduncles axillary, solitary 
or clustered, up to *5 inch long, stout, tomentose. Pedicels tip to *5 
inch long, stout, tomentose. Fruit ‘7 — 1 inch diameter, globose, not 
lobed, purple, crustaceoiis, hairy. 

Occurs throughout the subhimalayan tract and outer hills up to 3,500 feet. 

Common in open grassy, areas in sal forest. Elowers August- September. Fruit: 
November — January. 

2. ECHTNOCAEPUS, Blume. 

Trees. Leaves simple. Flowers axillary, solitary or clustered. 

Sepals 4-5, imbricate. Petals 4-5, variously cut. Stamens numercuus, 
free, arising from a thick disk. Ovary 3 — 6-celled; ovuleS many in 
each cell; style subulate. Capsule coriaceous or woody, prickly or 
setose, 3 — 6-celled or by abortion fewer. 

Echinocappas tomentosus, Benth.—A medium-sized evergreen tree. 

Bark smooth, grey. Twigs tornentose. Leaves 6--11 by 3—5 inches, 
obovate or broadly elliptic, shortly and abruptly acuminate, base rounded 
or cuneate, serrulate wnth apiculate teeth in the upper two thirds or 
entire, coriaceous, rusty tomentose on both surfaces when young, 
ultimately glabrescent and shining above ; lateral nerves 10 — ^12 pairs, 
prominent beneath. Petiole ■4—1' 5 inches long, tumid and somewhat * 

glandular beneath at its junction with the leaf, tomentose. Flowers 
about 1 inch diameter, solitary in the axils of undeveloped leaves towards 
the bases of the new shoots. Peduncles tomentose, 1 — 1'5 inches long. 

Sepals ovate, villous on both sides. Petals twice the length of the 
sepals, broadly truncated and irregularly cut into teeth at the apex, 
with numerous parallel pubescent nerves. Capsule about 1'5 inches 
diameter, ovoid, woody, 5-vaIved, the valves densely clothed wuthout 
with erect bristles ’15 — ‘2 inch long in the mature fruit. Seeds 
smooth, brown, ‘4 inch long. 

Occurs in the central hill ranges between 3,000 and .5,000 feet. Bare and only 
recorded from Sirkot in Garhwal. Local in Almora. It is usually found growing in 
ravines. Flowers : April. Fruit : September. 
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3. TEIUMEETTA, 'Limi, 

Herbs or imdershrubs with stellate pubescence. Leaves usually 
seiMte, sometimes 3 — 5-lobecl. Flowers yellow, axillary or leaf-opposed, 
few or densely cymose. Sepals 5, distinct. Petals 5, rarely 0, 
glandular. Stamens indefinite, rarely 5 or 10, inserted on the glandular 
torus, free. Ovary 5-celled ; cells 2- oviiled; style filiform ; stigma 2 — 5- 
toothed. Capsule globose or ovoid, ecliinate or setose, indehiscent or 
separating into cocci. Seeds 1-2 in each cell. 

Lower lea.ves ovate, not lobed. Eipe fruit including the 
spines *6-*7 inch diameter ... ... ... 1. 'pUosa, 

Lower leaves rounded, usually 3-lobed. Eipe fruit includ- 
ing the spines •2-‘3 inch diameter ... ... 2. rhomhoidea. 

1. Triumfetta pilosa, Roth. Vern. Kura, hTG.' — -An erect 
deciduous shrub 2 — 8 feet high with stem up to 1 inch diameter. 
Bark pale brown, smooth, with numerous small lenticels. Blaze 
*1 inch, very fibrous, greenish. Twigs clothed wdth stellate hairs with 
red bulbous bases. Leaves alternate, the upper ones gradually diminish- 
ing in size and narrower. Lower leaves up to 5 by 2*25 inches, ovate, 
irregularly serrate, gradually tapering to an acuminate point, base 
i*o«nded or subcordate, 5-nerved', rather haslily stellate-hairy on both 
surfaces. •Petiole *5 — 1*5 inches long, with bulbous-based stellate hairs 
like the stem. Flowers *3 inch diameter, in few-flowered axillary and 
leaf-opposed fascicled cymes np to *5 inch long. Peduncle and pedicels 
hairy. Petals ligulate, yellow, *25 inch long. Stamens yellow. 
Fruit including the spines '6 — ‘7 inch diameter. Spines '2 — '25 inch 
long, hooked, hispid in the lower half and dilated near the base. 
Capsule dehiscent. Seeds shining, glabrous, ‘1 inch long. 

Occurs throughout the area up to 6,000 feet. Fairly common on waste ground or 
amongst scrubby undergrowth especially on hot dry slopes. Flowers : June — October, 
Fruit: October — January. 

2. Triamfetta rhomboidea, Jacq.—kw erect subdeciduous shrub 
2 — 6 feet high with stem up to ’75 inch diameter’, or herbaceous when 
small. Bark reddish-brown. Twigs slender, pubescent usually with 
simple hairs 'without bulboiis bases. Lea'ves alternate, Yariable in size 
and shape ; the lower 2-3 inches diameter, usually 3-lohed, irregularly 
serrate, clothed with simple and stellate hairs on both sides and with 
simple hairs on the nerves beneath, base cordate or cuneate, 5-nerved; 
tlie upper usually entire; the uppermost much smaller and lanceolate. 
Petiole up to I'S inches long, more or less hairy. Flowers '3 inch 
diameter, in dense axillary and leaf-opposed cymes, solitary or fascicled 
and forming a long terminal spike-like inflorescence. Sepals ligulate, 
hooded and apiculate at the apex. Petals T5 inch long, yellow. Fruit 
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including the spines "2 — '3 inch diameter. Spines '05 inch long, 
hooked, glabrous. 

Occurs throughout the area up to 5,000 feet. Abundant on grazing grounds and in 
dry miscelhineous forest. Flowers; June — October. Fruit: October— February. 
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XVI.— LINACEiE. 

Herbs shrubs or rarely trees. Leaves alternate, simple, usually 
entire ; stipules lateral, intrapetiolar or 0. Flowers regular, bisexual, 
often 2-or more-morphic. Sepals 5, rarely 4, free or connate at the base, 
imbricate. Petals as many as the sepals, hypogynous or slightly peri- 
gynous, imbricate. Stamens 1-2 or rarely 3 times as many as the petals, 
occasionally with interposed staminodes, united at the base into a ring 
or short tube ; filaments usually filiform ; anthers versatile. Disk 0 or of 
(usually) 5 entire or 2-lobed glands, adnate to the staminal tube. Ovary 
free, entire, 3— 5-celled; ovules 1-2 in each cell; styles 3 — 5, free or 
connate; stigmas usually terminal. Fruit a septicidal capsule, splitting 
into as many or twice as many valves as there are cells to the ovary, or 
a drupe. 

EEINWAEDTIA, Dumort. 

TJndersiirubs. Leaves membranous, usually serrate ; stipules 
minute, caducous. Flowers large, yellow or white, in short axillary 
•racemes or in terminal corymbs ; pedicels bracteate. Sepals 5. Petals 
5, contorted. Stamens 5, connate at the base, alternating with setiform 
staminodes. G-lands 2-3, adnate to the staminal tube. Ovary ot 
3 — 5 cells, each cell 2-locellate ; ovule 1 in each locellus ; styles 3-4 rarely 
7, filiform. Capsule gobose, 6 — 8-valved. 

Reinwardtia trigyna, Planch. Vem. Pimili or Piuli, Gen. — An 
erect deciduous glabrous shrub, usually 1-3 feet high but up to 8 feet 
with stems *75 inch diameter. Bark fairly smooth, pale yellowish-or 
greenish-brown, lenticellate. Blaze *05 inch, greenish, not fibrous. 
Leaves 1 — 4 inches long, elliptic-lanceolate or oblanceolate, acute, 
decurrent into a short petiole, entire or minutely crenate-serrate, 
glabrous, mucronate, pale beneath. Flowers mostly solitary and 
axillary, yellow, showy, sweet-scented, about 1*5 inches diameter. 
Stamens in some flowers shorter in others longer than the style. 
Capsule *3 inch diameter, depressed-globose, striped alternately green 
and dirty yellow before ripening, brown when ripe. 

Occurs throughout the area between 1,000 and 7,000 feet. Pound in most localities 
especially in hanj forest where it is often common. Plowers : December— March. Pruit : 
April — June. 
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' : ■ : XVII. —MALPIGHI AGE 

Trees or erect or elimbiBg sliriibs. Leaves usually opposite and 
entire; stipules small or 0. Flowers bisexual, often irregular; pedicels 
jointed, bracteate. Sepals usually 5, imbricate, one or more usually 
furnisbed with large glands. Petals 5, iisually equal, fimbriate or 
dentate, often clawed. Disk small. Stamens usually 10, 1 or more 
sometimes miicli longer than the others ; filaments free or connate at 
the base. Ovary 3-ceIled ; cells 1-ovnled; styles 1 — 3. Fruit of 1 or 
more winged samaras, rarely a drupe. 

Style 1; petals unequal ... ... ... 1. Hiptage, 

Styles 3; petals equal ... ... ... ... 2t. Aspidopterys. 

1. HIPTAOE, 

Climbing shrubs or rarely small trees. Leaves opposite, coriaceous, 
entire, eglandular, exstipulate. Eacemes terminal and axillary; ped- 
uncles bracteate. Flowers with 4 white and one coloured petal, fragrant. 
Calyx 5-partite with one large gland partly on the pedicel. Petals 
clawed, unequal. Stamens 10, curved, <5[ne much longer than the 
others ; filaments connate at the base. Ovary 3-lobed ; styles 1-2, 
coiled; stigma capitate. Fruit of 1 — 3 winged samaras. 

Hiptage Madablota, Gcertn, Vern. AnMlia^ G and E. — A large 
evergreen dextrorse diniber with rambling stems up to 4 inches diameter 
and 40 feet high. Bark slightly rough, dark reddish-brown. Blaze 
*2-*3 inch, hard, fibrous next the wood only, pale yellow densely 
streaked and mottled with orange and sometimes tinged pink. Bi'anches 
smooth, grey, with numerous minute lenticels. Ijeaves opposite, 4 — 8 
by 1*75-2*75 inches, elliptic-lanceolate or oblong, acuminate, entire, 
glabrous except when quite young, thinly coriaceous, two glands on the 
margin of the deaf near the base one on either side of the midrib, 
secondary nerves 5 — 8 pairs, very glossy and usually tinged pink when 
young, glossy dark green above and pale and glossy beneath when 
mature. Petiole *2 — *4 inch long, deeply channelled. Flowers *75 — ^1 
inch diameter, fragrant, in pubescent axillary racemes 1 — 6 inches long 
sometimes forming terminal panicles. Petals orbicular, fimbriate, white, 
the upper one yellow in the centre. Fruit of 1—3 samaras, each with 
3 obovate ot oblanceolate wings, one 1*5—2 inches long, the other two 
smaller. 

Occurs throughout the area- up to 3,500 feet. Fairly common in moist rocky rayines 
and in swampy localities. Flowers : March- April. Fruit : April — 
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2. ASPIDOPTBEYS, 4. Juss. 

Climbing slirubs. Leaves entire, eglaiidular, exstipulate. Blowers 
panicled or fascicled; pedmicles bracteate; pedicels slender. Sepals 5, 
short, eglandiilar. Petals 5, not clawed, entire, white or yellow. 
Stamens IG; filaments free or connate at the base. Ovary 34obed; 
styles 3. Bruit of 1 — 3 samaras surrounded by a sMeldJike membran- 
ous wing. 

Aspidopterys Wallichii, Hook. /.—A dextrorse climber with stems 
up to 15 feet high and '5 inch diameter. Twigs, lower surface of the 
leaves, and inflorescence clothed with white or pale grey tomentum. 
Leaves opposite, 3 — 7 inches long, ovate elliptic or sub-orbicular, base 
rounded or subcordate, shortly acuminate, entire, glabrescent above; 
lateral nerves prominent beneath, 4—5 pairs, arcuate. Petiole '4 — *8 
inch long. Blowers *3 — *35 inch diameter, pale greenish-yellow, 
scented, in long lax terminal panicles the lower branches in the axils 
of leaves. Bruit of 1 — 3 samaras. Wing 1 — ^1*5 inches long, oblong- 
ovate or orbicular, wdth conspicuous radiating nerves. 

Occurs throughout the nrea. between 1,000 and 4,500 feet. Common in open dry 
p isceilaneous or scrub forest. Flowers : July — September, Fruit : October — F<?bruary. 


tVlII.— il^UTACB^. , 69 


XVIII.— RUTACE^ 

Trees or shrubs, sometimes climbing, rarely herbs, abounding in 
pellucid glands filled with essential oil. Leaves opposite or alternate, 
usually compound, exstipulate. Flowers usually hermaphrodite and 
regular, in cymes or panicles, rarely in racemes. Calyx of 4-5, rarely 
3, small lobes. Petals 4-5, rarely 3, hypogynous, valvate or imbricate. 
Disk- annular, crenate or lobed. Stamens usually either as many or 
twice as many as the petals ; filaments usually free, inserted around the 
disk; anther's introrse. Ovary of usually 4 — 5 free or connate carpels ; 
styles as many as the carpels, free or more or less connate ; ovules usually 
2 in each cell. Fruit a capsule berry or drupe, sometimes splitting into 


cocci. 



I. Armed. 

A. Leaves 1-foliolate 

1. 

Citrus. 

^ B. Leaves trifoliolate 

•1. A tree ... ... 

2. 

Aegle. 

2. A climber ... ... ... ... 

3. 

Toddalia. 

0. Leaves imparipinnate 

1. Prickles flattened, ultimately raised on a 
woody pedestal. Fruit capsular 

4. 

Zanthoxylum. 

2. Thorns terete, not raised on a pedestal. Fruit 
a berry 

5. 

Limonia. 

II. Unarmed. 

A. Leaves simple. Stamens 5 

6 . 

Skimmia. 

B. Leaves 1-pinnate 

1. Leaflets 1 — 7. Stamens 8 — 10. 

(a) Leaves glabrous. Style persistent 

7. 

Glycosmis. 

(6) Leaves pubescent. Style deciduous. 

Flowers in terminal panicles 

8. 

Clausena. 

2. Leaflets 3 — 25. Style deciduous. .Flowers 

corymbose or in few-flowered cymes , ... 

9. 

Murray a. 

C. Leaves 2- or S-pinnate ... 

10. 

Bmininghausenia. 


1. CITRUS, Linn. 

Evergreen shrubs or trees, usually wuth axillary thorns. Leaves 
alternate, 1-foliolate ; petiole often winged ; stipules 0. Flowers axillary, 
solitary fascicled or in small cymes. Calyx 3 — 5-lobed. Petals 4 — 8, 
thick, imbricate. Disk large. Stamens numerous, inserted round the 
disk filaments irregularly polyadelphous. Ovary many-celled; style 
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stout ; stigiiui capitate ; ovules 4— S in each cell, 2-seriate. Fruit a .large 
manj-celied berry with coriaceous or fleshy rind. 

Citrus medica, Limi, Vern, Nimbti, Bif or a. ^ :Bng. 

L-einon. — evergreen shrub 6 — ^12 feet high with ste.Das up to 4 inches 
diameter. Young shoots glabrous. Bark smooth, yellowish-brown. 
Blaze *1 inch, pale orange or pale yellow. Branches up to about 
2 inches diameter armed with sharp, stout, straight, axillary thorns up 
to 3 inches long. The branches often procumbent, and rooting freely in 
contact with the ground. Leaves 3 — 6 by l‘2-3 inches, oblong or 
elliptic with acute or rounded apex, rather obscurely crenate-serrate, 
coriaceous, glabrous, pellucid-punctate, dull dark green above. Petiole 
‘2 — ‘5 inch long, sometimes very narrowly winged. Flowers 1*6 — 1*75 
inches diameter, scented, white tinged pink outside, often unisexual, 
in few-fiowered axillary cymes up to 1 inch long or solitary. Pedicels 
*15 — ‘25 inch long. Fruit 2-3 inches long, usually obovoid, yellow when 
ripe, with a leathery rind. 

Occurs tiiroiigbouf. tlie subhimalayan tract up to 3,000 feet. Fairly common in 
swampy or moist localities or in shady ravin as, sometimes forming a lmost impenetrable 
thickets. Flowers chiefly Deoember — ^April. Fruit : .December — April. 

The plant described above is probably truly wild and indigenous v/ithin our area. 
There is a Citrus found apparently wild in the Xighol valley of North Garhw'al, but^no 
specimens have been collected. The wild form of the orange 0. Aurantimn, Mnn. has not 
yet, I belhve, been collected wdfchin our area. It is said. to differ from 0, medica in the 
twdgs being pale instead of purple, in the petals being without any tinge of pink, and in 
the flow^ers being always bisexual. 

2. AEGIjE, Gorr. 

Trees, armed with spines. Leaves alternate, 3-foliolate. Flowers 
hermaphrodite, rather large, white, in axillary panicles. Calyx 4 — 5- 
lobed, deciduous. Petals 4 — 5, imbricate. Stamens numerous, inseried 
round the disk. Ovary 8 — 20-celled, the cells peripheral round a thick 
axis; style short; stigma deciduous; ovules numerous, 2-seriate in each 
cell. Fruit a large 8 — 15-celled berry. Seeds numerous, embedded in 
aromatic pulp. 

Ae^le Marmelos, Gorr. Vern. Bel, Gen. — K small or medium- 
sized deciduous tree up to 4' 5 feet girth and 45 feet high, armed with 
1-2 .straight sharp axillary thorns up to 2 inches long. Bark dark grey, 
slightly corky, rough, with a few shallow vertical cracks. Blaze 
•5 inch, hard, pale orange-yellow. Leaves alternate, 3-foliolate, rarely 
5-foliolate. Petiole l-2'5 inches long, terete. Leaflets 2 — 4 by l-2'6 
inches, ovate or ovate-lanceolate, prenate, acuminate, membranous, 
pellucid-punctate, the lateral opposite. Petiolule of terminal leaflet 
up to 1 inch long, of lateral leaflets up to ‘1 inch long. Flowers about 
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1 incli diameter, greenish- white, sweet-scented, in lateral and sub- 
terminal simple pubescent panicles 1*5 — 3'5 inches long, appearing with 
the new leaves. Fruit 2-3 inches diameter (larger in cultivated forms), 
globose or oval, grey or yellowish with a Avoody rind. Seeds numerous, 
embedded in a clear miiGilage and yellow sweetly-aromatic pulp. 

Occurs throughout the area up to 4,000 feet. Common in dry miscellaneous forest 
especially grazed areas, less frequent in sal forest. Mowers: May-June. .Muit : May- 
June of the following year. 

3. TODD ALIA, Juss, 

Shrubs, erect or climbing, generally armed with recurved prickles. 
Leaves alternate, trifoliolate, the leaflets gland-dotted. Flowers small, 
unisexual, in cymes or panicles. Calyx short, 5-lobed. Petals 5-6, 
valvate. Stamens in male flowers as many as the petals; filaments 
slender ; anthers introrse ; in female flowers reduced to staminodes. 
Ovary 5-6-ceIIed in female flowers, rudimentary in male ; style 0 ; stigma 
capitate. Fruit 4 — 6-celled, fleshy. 

Toddalia aculeata, Pers. Vern. Ghmgatti, EK. — ^An evergreen 
climber with rambling stems up to 60 feet high and 4 inches diameter. 
B^k pale brown, fairly smooth, with numerous conspicuous paler 
circular lenticels and armed with small hooked prickles about ‘1 inch 
long, raised on old stems on the top of a conical woody pedestal up to *5 
inch high. Blaxe ‘1 — *3 inch, crisp, pale yellow closely mottled with 
sclerotic orange portions in the outer half, turning pinkish-brown on 
exposure. Leaves alternate, digitately trifoliolate. Petiole '6 — 1*2 
inches long. Leaflets sessile, 2 — 4 by ‘7 — 1*5 inches, obovate-oblong 
or oblong, crenulate, shortly blunt-acuminate, base acute, glabrous, 
coriaceous, dark shining gTeen above with many 'slender parallel nerves 
inconspicuous beneath. Flowers *15 — *25 inch diameter, pale greenish- 
yellow, in axillary and terminal pubescent panicles 1 — 2*5 inches long. 
Fruit . *3 — ‘6 inch diameter, sub-globose, with 5 shallow grooves, 
yellowish. Seeds several, surrounded by a colourless mucilage. 

Occurs throughout the area between 1,000 and 4,600 feet, usually in moist ravines 
or in swampy localities. Flowers : February — ^ApriL Fruit : July — ^September. 

4. ZANTHOXYLUM, Linn. 

Trees or erect or climbing shrubs, often armed with stout prickles. 
Leaves alternate, trifoliolate or imparipinnate ; leaflets opposite or 
alternate, entire or crenate, often oblique, pellucid-punctate. Mowers 
small, in cymes, often unisexual. Calyx 3 — 8- fid, rarely 0. Petals 
3 — 5 , sometimes 0. Disk small or obscure. Stamens 3 — 5, bypogynous, 
reduced to scales in male flowers. Ovary of 1 — 6 carpels, rudimentary 
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in the male ; styles free or connate above ; stigmas capitate ; ovules 2 
in each cell. Fruit of 1 — 5 carpels, dehiscing ventrally. 

I. — ^Petiole winged. Flowers apetalous. 

1. Leaves glabrous. Flowers yellow- ... 1. alatiim. 

2. Leaves pubescent. Flowers purplisli-red ... 2. acanthopodium. 

II. — ^Petiole not winged. Flowers polypetalous ... 3. oxyphyllum.. 

1. ZasithDxyium alatum, Boxh. Vem. Timru or Th^lr, Gen.— 
An evergreen or subdeciduous shrub or occasionally a small tree up 
to 20 feet high and stem 9 inches diameter. Young shoots glabr^ous. 
Branches armed with nearly straight prickles up to ‘5 inch long, raised 
on old stems on the top of an oval woody pedestal. Twigs smooth, 
greenish, with scattered pale lenticels. Bark pale brown, rather deeply 
furrowed, corky. Blaze ’3 — *6 inch, pale yellowish-brown with or with- 
out paler streaks, soft, the whole rapidly darkening on exposure. Leaves 
imparipinnate, 4 — 9 inches long, the rachis with a foliaceous green wing 
up to *15 inch broad, often bearing straight pink prickles up to ‘6 inch 
long. Leaflets 5—11, lanceolate, more or less serrate and each serrature 
with a pellucid gland, sparsely pejlucid-punctate, acute or acuminate, 
sessile, glabrous, dark glossy green above, pale beneath ; the terminal 
2*5 — 4*6 by *6 — ^^1*1 inches; the lateral smaller. Flowers polygamous, 
yellow, in dense pubescent lateral panicles 1 — 3 inches long.^' Fruit of 
1 — 3 carpels. Carpels *15 inch diameter,, globose, red, glabrous. Seed 
solitary, *1 inch diameter, globose, shining, black. 

Occurs throughout the area between 3,000 and 7,000 feet. Common on open 
grazing lands and in secondary scrub forest. Flowers : April — June. Fruit : August — 
October. 

2. Zanthoxylum acanthopodium, ‘UC. — ^An erect shrub 4 — 10 feet 
high with stem up to 3 inches diameter. Young shoots glabrous or 
shortly pubescent. Stems and branches armed with broad-based straight 
prickles up to ‘6 inch long, raised on old stems on the top of an oblong 
woody pedestal. Bark greenish-ashy, smooth, with numerous pale 
circular raised lenticels. Blaze '1 inch, greenish. The whole plant 
very aromatic. Prickles, young shoots, and rachis and midrib of 
leaflets usually tinged pink or with pink glandular spots when young. 
Leaves imparipinnate, 4'5 — 10 inches long, the rachis with a foliaceous 
green wing up to "2 inch broad, the rachis and midrib usually armed with 
straight prickles up to '5 inch long. Leaflets 5 — 13, subequal, T5 — 3 
inches long, oblong-lanceolate or the basal pair often ovate, acute, 
serrate with a gland at the base of each tooth, gland-dotted, shortly 
pubescent on both surfaces, main lateral nerves distinct 10 — 20 pairs,' 
sessile. Flowers T5-— '2 inch diameter, dull purplish-red, in axillary- 
rounded panicles up to '5 inch long, usually 2 together in each leaf-axil.- 
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Stamens twice the length of the sepals. Anthers yellow. Fruit of 1 — 4 
carpels. Carpels "15 inch diameter, globose, slightly hniry. Seed 
solitary, '1 inch diameter, globose, shining, black. 

Occurs at Naini Tal between 6,000 and 7,500 feet and is apparently also found in 
parts of the Almora District. It is found both in oak forest and on open sunny aspects, 

and is not; uncommon round Naini Tai. Flowers : September. Fruit : Aiigusfc-Septem- 
ber. In the absence of flowers or fruit this species may be distinguished from Z. alaium 
not only by the pubescent leaflets but also by the leaflets being dull instead of glossy 
above and by the glands not appearing as raised spots on the upper leaf-surface as is the 
case in Z. alatum. 

3. Zaiithoxylum oxyphyllum, Edgew. — An evergreen shrub with 
sarmentose weak rambling stems usually supported by the surrounding 
trees and shrubs and reaching 15 feet high and 2 inches diameter. 
Young shoots glabrous. Stems and branches armed with straight or 
hooked prickles up to *7 inch long, .raised on old stems on the top of an 
oblong woody pedestal. Twigs smooth, green, not lent icellate. Bark 
greenish-brown, smooth, with conspicuous pale circular lenticels arranged 
in longitudinal lines. Blaze ‘1 inch, greenish. Leaves imparipinnate, 
7 — 16 inches long, rachis not winged but profusely armed with purplish 
prickles above and below, the upper ones straight or sometimes absent 
the lower usually recurved. Leaflets 11—27, subequal, 1‘25 — 3'5 by 
‘6~^1‘5 inches, ovate to oblong-ovate, acuminate, base rounded, gland- 
ular-serrulate, gland-dotted beneath, the lower pairs usually alternate 
the upper opposite, glabrous. Petiolules ; 05— ‘15 inch long, puberulous. 
Flowers ‘2 inch diameter, dark purplish-red, in terminal pubescent' 
panicles 1 — ^3 inches long, usually with a few prickles on the rachis. 
Anthers bright yellow. Fruit of 1 — 5 carpels. Carpels '2-'3 inch 
diameter, globose, dull red, glabrous. Seed solitary, ‘2 inch diameter, 
shining, black. 

Occurs throughout the hills between 6,000 and 9,000 feet. Usually found in 
shady forest oi Quercus dilatata on north aspects. Local, but often fairly common 
where it occurs- Flowers : May. Fruit : hTovember-Uecember, 

6. LIMONIA, Linn. 

■Shrubs or small trees, often armed with spines. Leaves alternate, 
3-foliolate or imparipinnate with usually opposite leaflets; petiole and 
rachis winged. Calyx 4-5-lobed or -partite. Petals 4-5, imbricate 
.Stamens 8 — 10, free.- Ovary 4-5-celled; style short, stigma obtuse or 
capitate ; ovules 1-2 in each cell. Fruit a 1 — 4- celled and -seeded berry. 
Seeds imbedded in mucilage. 

Limonia acidissima, Linn. Vern. Kath-hel, SG. — A shrub or 
small tree up to 1‘5 feet girth and 25 feet high, armed with sharp 
rigid straight thorns "5 — 1 inch long. Shoots pubescent. Bark , 
yellowish-brown, rough, often vyith long vertical cracks, corky. Leaves 
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pinuate, 3—6 inches long; petiole and rachis jointed, the fonner narrow- 
ly, the latter very broadly winged. Leaflets 5 — 7, the lateral opposite, 

i— 2 inches long, sessile, rhomboid-ovate to lanceolate, usually obtuse 
and notched at the tip, base cuneate, margin crenulate, glabrous, gland- 
dotted. Flowers tetrainerous, ’3 inch diameter, .W'hifce or pale yellow, 
fragrant, in short close axillary racemes 'S— 1 inch long often with 1-2 
leaves at the base. Leduncles solitary or 2-3 together. Pedicels ■2-’3 
inch long. Berry '3-'5 inch diameter, globose, black when ripe. Seeds 

1 — i imbedded in very bitter pulp. 

Occurs in tlie Bliabar and onter bills up to 3,000 feet, but bas not yet been 
recorded east of tbe Kosi river. Not common. It is usually found in dry miscellaneous 
forest. Flowers : Apr.ii-M'ay. Fruit : November-Becember. 

6 A SKIMMIA, T/mnZ). 

Unarmed shrubs, strongly scented. Leaves alternate, simple, 
entire. Flowers polygamous, crowded in terminal panicles. Calyx, 
4-5-lobed, imbricate. Petals 4-5, valvate or slightly imbricate. Disk 
obsolete. Stamens 4-5, imperfect in the female flower. Ovary entire, 

2 — 5-celled; style single or 0; stigma capitate, 2 — 5-lobed; ovules 
solitary. Fruit a fleshy drupe with 2 — 5 cartilaginous 1-seeded stones. 

Skimmia Lanreola, Sieb. and Zuoc, Vem. Nmr, NQ. Naifa, 
EK. — ^An erect evergreen glabrous shrub 2 — 4 feet high with' stems up 
to 1 indh diameter. Bark fairly smooth. Blaze yellow. All parts 
strongly aromatic. Leaves crowded towards the ends of the branches, 

3 — 6 by *8 — 1*5 inches, closely giand-dotted, oblong-lanceolate or 
oblanceolate, acute or acuminate, thick, softly coriaceous, lateral nerves 
obscure. Petiole ‘1 — *3 inch long, stout, flattened above. Flowers 
*3 — *5 inch diameter, pale greenish-yellow, fragrant, in compact, erect, 
terminal panicles 1‘5 — 2 inches long. Stamens yellow, as long as the 
petals. Drupe ovoid, '5 — *7 inch long, red when ripe. 

Occurs tbiougbout tbe bills between 7,000 and 10,500 feet. Common in shady 
forest especially on north aspects, sometimes at the uppermost forest limit. Usually 
gregarious forming rather dense patches. Flowers : April-May. Fruit : October. 

7. GLYCOSMIS, Correa. 

Unarmed shrubs or small trees. Leaves l-foliolate or imparipin- 
Bate; leaflets alternate. Flowers small, in panicles. Calyx 4-5-lobed; 
lobes broad, imbricate. Petals 4-5, imbricate. Stamens 8 — 10, free, 
inserted round a disk. Ovary 2 — 5-ceIled ; style shot ; stigma capitate ; 
ovules 1 in each cell. Fruit a dry or pulpy berry, 1 — 3-seeded. 

^ ..Glycosmis pentaphylla, Correa. Vern. Ban-nimhu^ E. — ^An ever- 
green shrub 4 — 10 feet high with stems up to 5 inches diameter. Twigs 
stout, smooth, glabrous, green. Bark fairly smooth. Blaze *2 — *4 inch, 
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rather fibrous, pinkish- or purplish-brown. Leaves alternate or sub- 
opposite, 1 — 7- foliolate; rachis smooth, terete, up to 6 inches long. 
Leaflets opposite or alternate, variable in size and shape; the terminal 
usually much the larger and measuring 4 — 10 by 1*75 — 3*25 inches; 
all oblong or elliptic-oblong, apex variable, undulate, entire or remotely 
creniilate, base acute, gland-dotted, rather coriaceous, glabrous, aromatic 
when crushed, with about 9* — 12 pairs of lateral nerves. Petioliile *05 — *2 
inch and rarely np to ‘5 inch long. Flowers *l-*2 iiiGh diameter, whitish 
or yellowish, in pubescent or puberulous axillary and terminal panicles 
1*5-4 inches long. Berry ‘3— *5 inch diameter, depressed globose, dirty 
yellowish or pinkish. Seed 1. 

Occurs in the subhimalayan tract up to 2,000 feet. Abundant both in ^ and 
moist miscellaneous fores-ts where it often forms dense undergrowth. Very gregarious. 
Flowers and fruit during most months of the year. 

8. CLAUSENA, Burm. 

Unarmed shrubs or trees. Leaves imparipinnate ; leaflets alternate, 
gland-dotted. Flow^ers small. Calyx 4-5- lobed. Petals 4-5, free, 
imbricate. Stamens 8 — 10, inserted round the disk, alternately longer 
anS shorter. Ovary usually 4-5- celled ; style thick ; ovules 2 in each 
cell. Fruit a 2 — 5- celled berry, 

Clausena pentaphylla, -DC. — An erect shrub 3 — 6 feet high. Twigs 
tomentose, terete. Leaves alternate, 3 — 7-foliolate; the rachis terete, 
tomentose, stout, up to 7 inches long. Leaflets alternate or subopposite, 
3 — 7 by 1*5 — 3‘5 inches, elliptic rhomboid or ovate, acuminate or acute, 
base cuneate usually acute and oblique, entire rarely obscurely toothed, 
pubescent on both surfaces especially along the nerves, glandular 
especially on the leaf margin, pellucid-punctate, thinly coriaceous, 
aromatic when crushed, with about 7-32 pairs of lateral nerves. Petio- 
lule *05 — *2 inch long. Flowers *2 inch diameter, yellowish, tetramerons, 
in terminal softly pubescent panicles 4—12 inches long. Berry *4 — *7 
inch long, ovoid, pale orange, vemicose with tufts of short hair or glabres- 
cent wdien ripe. 

Occurs m the subhimalayan tract up to 2,000 feet. Flowers : April— 7une. Fruit : 
d 111 V— Septemb 3r. 

9. MUERAYA, Linn. 

Shrubs or small trees, unarmed. Leaves pinaate; leaflets, alter- 
nate. Flowers in corymbs or cymes, rarely solitary. Calyx 5-lobed. 
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.Jetals 5, free, imbricate. Stamens 10, inserted outside the disk ; fila- 
ments alternately shorter and longer. Ovary 2- — 5- celled ; style decidu- 
ous; stigma capitate; ovules solitary or 2 superposed in each cell. Fruit 
a. 1-2- celled berry. 

licaflets 3—9. Flowers few ... ... ... 1. exotica, 

Leafiofcs 9 — 25. Flowers mimerous . ... ... 2. Koenigii. 

1. Mumya exotica, Linn. ¥ern. Marchula, Gen. 

BD. — ^An evergreen shrub or small tree up to 3 feet girth and 15 feet 
high, with dense spreading crown. Stem crooked and becoming fluted 
at the base with increasing age. Bark rough, pale yellowish-brown, 
rather corky. Blaze ‘1 inch, pale yellow, scarcely fibrous. Young 
parts pubescent. Leaves 4— 7 inches long. Petioles glabrous. 
Leaflets 3 — 9, alternate or subopposite, *5^ — 3 inches long, the terminal 
the largest; all ovate-elliptic or rhomboid, usually acuminate, entire, 
glabrous, glossy dark green above, paler and glossy beneath, base acute 
and oblique. Petiolules '1— *2 inch long. Flowers *7—1*4 inches 
diameter, white, very fragrant, in axillary or terminal corymbs up to 
1*2 inches long or in few-flowered lax cymes. Berry *5 — *7 inch long, 
oblong or ovoid, narrowed at both ends, smooth, red when ripe, seated 
on the persistent calyx. 

Occurs throiigliout the subhimalayan tract and in the ceutraJ aaid outer ranges 
between 1,500 and 4,500 feet. Fairly common in shady forest especially along rayines. 
Flowers.: March— July. Fruit: November— February. 

2. Mumy a Koenigii, Vern. Gamlhela, Gen. Gajinia^ 

BD. — ^An evergreen shrub usually 6— 15 feet high but reaching 20 feet 
with stem 8 inches diameter. Twigs pubescent. Bark of stems up to 
about 3 inches diameter smooth, dark purplish-brown or greenish-black 
with numerous minute pale lenticels often coalescing to form short 
longitudinal lines; on old stems rough, dark brown. Blaze '2 — *35 
inch, not or scarcely fibrous, pale yellow. Leaves 5 — 14 inches long. 
Petioles pubescent. Leaflets. 9 — 25, usually 1 — 2*5 by *5 — 1 inch but 
the lowest often much smaller and rounder, ovate rhomboid or lanceolate, 
acuminate with obtuse notched or acute tip, base oblique, iiTeguJarly 
crenate-dentate, glabrous or nearly so above, pubescent beneath, sprink- 
led with black dots. Petiolules *l-*2 inch long. Flowers *4-*5 inch 
diameter, white, sweet-scented, in much-branched terminal pubescent 
corymbs. Fruit ‘3 — '5 inch long, globose or ellipsoid, somewhat 
laterally compressed, pink with pellucid dots finally turning shining 
purplish-black. Seeds large, green, surrounded by a white juicy pulp. 

Occurs throughout the area up to 4,000 feet. Abundant in most types of foresJ 
and very gregarious in habit Flowers : March— May, Fruit : June-July. 
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10. BOENNINGHAUSENIA, Reichb. 

An iinderslinib. Leaves alternate. Flowers in componnd terminal 
leafy isanicled cymes. Calyx 4- lobed, persistent. Petals 4, oblong, 
imbricate. Stamens 6 — 8, alternately longer and shorter. Ovary long- 
stipitate, 3 — 5- lobed and -celled; styles 3 — 5, connate. Ovules 6 — 8 in 
each cell. Fruit of distinct carpels. 

Boenninghausenia albiflora, Reiohenb. — An erect deciduous or 
subdeciduous undershrub 1 — 3 feet high with stems up to ‘25 inch 
diameter, the basal half usually persistent and more or less woody. 
Bark smooth, peeling off in thin papery strips. Leaves 2 — 7 inches 
long, 2-and 3- pinnate. Leaflets variable in size up to ‘8 inch long, 
elliptic rhomboid or obovate, entire, tip emarginate or rounded, mem- 
branous, glabrous, pale glaucous green above, strongly aromatic when 
crushed. Petiolules 0 — ‘1 inch long. Flowers ‘15- — ‘25 inch long, in 
terminal spreading leafy panicles usually 6— 12 inches long. Petals 
white, each with about two small yellovr spots inside. Stamens about 
twice as long as the corolla. Carpels 3 — 5, ‘1 inch long or less, dark 
brown, deeply ribbed. 

Occurs throughout the hiils between 4,000 and 7,500 feet. Common and often 
gregarious in sliady oak forest. Eiowers ; July — October. Fruit; November. 
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- XIX.— SIMARUBACE^E. 

Trges or shrubs, usually with bitter bark. Leaves alternate, pinnate 
or rarely simple; stipules 0 or deciduous. Flowers regular, small, 1- 
sexual or polygamous rarely hermaphrodite. Calyx 3 — 54obed. Petals 

3 — 5, rarely 0, valvate or imbricate. Disk usually present. Stamens 
as many as or twice as many as the petals, rarely indefinite, inserted at 
the base of the disk ; filaments free ; anthers usually introrse, dehiscing 
longitudinallv. Ovary free, 1 — 6-celled; styles 2 — S, free or united; 
ovules usually 1 in each cell. Fruit usually of 2 — 6 distinct carpels, 
sometimes samaroid or baccate. Seeds usually solitary. 

PICEASMA', Blume, 

Trees or shrubs. Leaves imparipinnate. Flowers dioecious or 
polygamous, in axillary panicles. Calyx minute, 4-5-toothed. Petals 

4- 5, often enlarging after flowering, valvate. Stamens in males as many 
as the petals, inserted round the thick disk, in females often wanting. 
Ovary of 3 — 5 distinct lobes each with a solitary ovule. Fruit of 1 — 5 
fleshy or membranous drupes. 

Picrasma quassioides, Bennett. Vern. Karwi, NG. — A large 
deciduous shrub or small tree up to 4 feet girth and 40 feet high. Young 
shoots, petioles and the rachis of young leaves rather densely clothed 
with rusty pubescence. Twigs and branches smooth, grey, with 
numerous small circular lenticels. Bark dark brown, roughish. Blaze 
*25 — *5 inch, white or yellowish.. Leaves and bark bitter. Leaves 
9 — 18 inches long, pubescent. Leaflets 7 — 15, increasing in size from 
the base, the lateral opposite, the terminal 3’5 — 7 by 1*25 — 2*5 inches; 
all ovate to lanceolate, long-acuininate, serrate, membranous, nearly 
glabrous when mature. Petiolules of the lateral leaflets 0 — '1 inch long, 
of the terminal leaflet *5 — 1*25 inches long. Flowers *25 — *3 inch 
diameter, green, in axillary corymbose pubescent panicles 3 — 6 inches 
long. Fruit of 3 — 5 rather membranous drupes *2-*3 inch diameter, 
black when ripe, each containing one seed. 

Occurs on the slopes of the main Himalayan range in North G-arh-wal between 
6,000 and 8,000 feet, but has no»fi yet been recorded from Almora. Fairly common in 
shady forest. The leaves turn yellow before falling. Flowers : May* June. 
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■ ; XX.~--OCHNACE^. : 

Trees or shrubs. Leaves alternate, glabrous, simple or rarely 
pinnate, stipulate. Mowers regular, hermaphrodite, conspicuous, in 
racemes panicles or umbels rarely solitary. Sepals 4-5, free/ imbricate, 
persistent. Petals 5, rarely 4—10, free, imbricate. Disk usually thick 
and enlarged in fruit. Stamens definite or indefinite, inserted at the 
base of the disk. Ovary 1 — 10-celled ; styles simple ; ovules 1—2 in each 
cell or indefinite. Pruit indehiscent, of several 1—4-seeded drupes or 
pyrenes, or capsular. 

OCHNA, Lifin. 

Trees or shrubs. Leaves simple, usually serrate or crenate. 
Flowers in racemes panicles or umbels, conspicuous, yellow, from the 
ends of short woody branches. Sepals 5, imbricate, persistent, coloured. 
Petals 5 — 10, imbricate. Stamens numerous, shorter than the petals. 
Ovary deep]y 3 — 10- lobed; lobes 1-celled; ovule 1 in each cell. Fruit 
of 3 — 10 distinct drupes seated on the enlarged disk. 

Ochna pumila, ffam.— A glabrous undershrub with a woody root- 
stock sending up annual, erect, scarcely kvoody shoots 6 — 18 inches high. 
Leaves 3 — 6 by 1-2*5 inches, broadly oblanceolate, apex rounded or 
acute, base gradually narrowed, finely and sharply serrate with apiculate 
ascending teeth, midrib prominent beneath. Petiole ■l-‘2 inch long. 
Stipules ‘3 — *6 inch long, linear-lanceolate. Flowers 1*5 — 2 inches 
diameter, in pedunculate few-flowered axillary umbels l‘5-4'5 inches 
long. Peduncle 1—3 inches long. Pedicels *5 — 1*5 inches long. 
Drupes usually 4 — 6, *3-*4 inch long, oblong, greenish. 

Has been collected in the Jaspur Bange of the Bamnagar Division. It is usually 
found, in open grassy sal forests and on waste lands. Flowers ; April — June. 
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XXI.— BURSERACE^. 

Trees or shrubs secreting oleo-resins in the cortex. Leaves alter- 
nate, rarely opposite, imparipinnate, 3-folioIate or rarely 1-folioIate, 
exstipulate or rarely stipulate. Flowers regular, hermaphrodite or poly- 
gamous, usually small, in racemes or paDicles. Calyx 3 — 6-Iobed, 
imbricate or valvate. Petals 3 — 6, free or rarely connate, imbricate or 
vaivare. Lisk: tree or adiiate to the calyx-tube. Stamens as many as m 
twice as many as the petals, inserted below or on the disk; filaments 
usually free. Ovary free, usually 2 — S-celled; ovules 2, rarely 1 in each 
cell. Fruit drupaceous, indehiscent with 2 — 5 pyrenes, rarely dehiscent 
and pseudocapsular. 

GARUGrA, Roxb, 

Large trees. Leaves imparipinnate, crowded at the ends of the 
branches; leaflets opposite; stipules 0 . Flowers polygamous, in much- 
branched piinicies. Calyx campanulate, 5-lobed, valvate. Petals 5, 
inseried on the tube of the calyx, outside the disk. Stamens 10 , 
inserted with the petals. Ovary 4'5-celled ; ovules 2 in each cell. Fruit 
a fleshy drupe with 1 — 5 bony pyrenes, each l-seeded. 

Gamga pinnata, Roxl, Vern. Titmer, EA and E. — A small or 
medium-sized deciduous tree up to 7 feet girth and 60 feet high. Bark 
roughish, dark brown sometimes almost silvery at others blackish in 
parts, exfoliating in irregular woody scales. Blaze '5 — 1 inch, soft, not or 
very shortly fibrous, without distinct fibrous bands, pink to reddish- 
brown. Young shoots pubescent. Leaves alternate. 6 — ^18 inches long. 
Leaflets 11 — 21, up to 4 by 1*5 inches, ovate or oblong-lanceolate, crenate, 
long-acuminate, oblique, more or less pubescent on both surfaces even 
when mature. Petioliiles T — ‘2 inch jong. Flowers '25 inch long, 
yellow, in axillary tomentose panicles 6 — 12 inches long, appearing with 
or before the leaves, crowded towards the ends of the shoots. Drupe 
*7 — 1*2 inches diameter, globose, smooth, greenish-yellow; containing 
^1 — 4 pyrenes. 

Occurs throughout the area up to 3,500 feeit. Fairly common in dry miscellaneous 
forest. Flowers : March- April. Fruit : September-Ootober, 
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XXII.— MELIACE.^. 

Trees or shrubs. Leaves altema.te ; usually pinnate rarely simple 
or bipinnate ; stipules 0. Flowers regular, hermaphrodite or polygamo- 
dioecious, in panicles. Calyx usually small, 3 — 6-lobed, rarely entire 
or with free sepals, usually imbricate. Petals 3 — 6, free or rarely con- 
nate at the base. Disk tubular or annular, rarely obsolete. Stamens 
4—12; filaments connate in. a tube, rarely free. Ovary usually free, 
2 — 8-celled ; style simple ; ovules 2, rarely more or solitary. Fruit 
various. Seeds sometimes arillate or winged. 

I. — Leaves 1-pinnate. 

A. Seeds winged. Stamens not united into a tube 1. Cedrela. 

B. Seeds not winged. Stamens united into a tube 

1. Fruit a. drupe ... ... ... 2^ Azadiraehta. 

2. Fruit a capsule, ‘5 inch diameter ... 3. Heynea, 

3. Fruit a capsule, 1*5 — 2 inches diameter ... 4. Dysoxylum, 

Sr. — Leaves 2- or 3-pinnate. Seeds not winged. 

Staifteus united into a tube ... ... ... 6. Melia, 

1. OEDEBLA, Linn. 

Tall trees. Leaves imparipinnate. Flowers hermaphrodite, small, 
white, in terminal or subterminal panicles. Calyx short, 5-lobed. 
Petals 5, free, imbricate. Stamens 4—6, free, inserted on a raised disk, 
sometimes with alternating staminodes. Ovary 5-celled ; style slender ; 
ovules 8 — 12 in each cell, biseriate. Fruit a coriaceous 5-valved capsule. 
Seeds winged at one or both ends. 

Leaflets entire. Seeds winged at both ends ... ... 1. Toona. 

Leaflets serrate. Seeds winged only at the apex , . 2. serrata. 

1. Cedrela Toona, Roxb. Yem. Tun, Gen. Suni, EK. Eng. 
Toon. — A large deciduous tree commonly up to 9 feet girth and 90 feat 
high. Bark dark grey or reddish-brown, rough with shallow reticulate 
cracks exfoliating in irregular woody scales. Blaze *5-*6 inch, fibrous 
throughout, pink or pinkish-brown sometimes with a few white bands 
towards the outside, bitter to the taste, juice turning purple on the blade 
of a knife. Leaves 12 — 24 inches long, usually glabrous wdien miture 
or with tufts of hair in the nerve-axils beneath, often paripinnate by the 
abortion, of the terminal leaflet,- Leaflets 10 — 30, opposite or alternate. 

2 — 6 by *7 — 2*5 inches, lanceolate or ovate-lanceolate, acuminate, entire 
or faintly sinuate, base oblique. Petiolules ‘2 — *5 inch long. Flowers 
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•15_-2 incla long, cream-coloured, scented, in drooping or suberect 
terminal panicles 6 — 16 inches long, the pedicelr> not reflexed in fruit. 
Capsule '7 — 1 inch long, oblong. Seeds winged at both ends. 

Occurs throughout the area up to 4,500 feet. Common in low-Iying depressions 
and on the banks of streams. Freguenftly planted. Flowers : March-April. Fruit : 
June-July. 

2. Cedrela semta, Boyle, Vern. Dalla or Dal, Gen. Eng. Hill 
Toon.— A small or large deciduous tree attaining 11 feet girth and 100 
feet high. Bark dark brown, rough, with regular and fairly deep 
vertical fissures about 1 inch apart. Blaze 1 inch, fibrous throughout, 
pink or red. Twigs stout, the leaves approximate towards the. ends of 
the branches, leaving large and prominent heartshaped leaf-scars. 
Leaves 2-3 feet long, or up to 4*5 feet on young trees, usually imparipin- 
nate, the midrib usually reddish at least when young. Leaflets 13 — 33, 
opposite, 3 — 6 by 1-2 inches, eljiptic-oblong or oblong-lanceolate, acutely 
acuminate, serrate, base oblique, glabrous or pubescent on the nerves 
beneath when young, emitting a foetid smell when bruised. Petiolules 
*1 — *5 inch long. Flowers ‘15 — *2 inch long, foetid, pinkish, in large 
drooping subterminal panicles 2 — 4 feet long, the pedicels reflexed in 
fruit. Capsule 1 — 1*5 inches long, ovoid, reddish-brown. Seeds winged 
at the upper end only. 

Occurs throughout the hills between 4,000 and 7,500 feet. Scarce along the outer 
ranges, tairiy common in the interior especially in secondary forest on north aspects and 
in ravines. Flowers : May-lunc. Fruft : October. 

2. AZALIRACHTA, A. 

A tree. Leaves alternate, imparipinnate. Flowers hermaphrodite, 
in axillary panicles. Calyx 5'lobed. Petals 5 much exceeding the 
calyx, free, imbricate. Disk 0. Staminal tube 9-10-Iobed at the apex ; 
anthers opposite the lobes. Ovary 3-celled ; style elongate ; stigma 3- 
lobed; ovules 2 in each cell. Fruit a 1-seeded drupe; endocarp woody. 

AzadiracMa indica, A. Juss, Vern. Nm, Gen. — ^A medium-sized 
glabrous evergreen tree. Leaves 8 — 15 inches long, crowded towards 
the ends of the branches. Leaflets 9 — 17, 1 — 3 by ‘5 — *1 inch, sub- 
opposite. obliquely lanceolate or falcate, acuminate, coarsely serrate, 
often somewhat iobed near the obtuse base, bright green and shining 
abore, paler beneath. Petiolules up to ‘1 inch long. Fbwers *3 inch 
diameter, white, scented, in branched glabrous panicies 3 — 7 inches long. 
Stamina] tube '2 inch long, glabrous, a little shorter than the petals. 
Drupe ‘5 — *7 inch long, ellipsoid, greenish-yellow when ripe. 

Occurs in the subhimalayan tract wh^re it is frequently planted round villages or 
as a roadside tree, it appears also to be self'Sown, at least in adjoining tracts u not 
within onr area itself, though there is I think no evidence to show that it is truly indige* 
nous. Flowers : March-April. Fruit ; J'uly. 
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3. KEmBk, Roxb. 

Trees or rarely shrubs. Leaves imparipinnate; lea 5 — 11, 

opposite. Flowers small, hermaphrodite, in panicles. Calyx 4-5- lobed. 
Petals 4-5, free, subimbricate. Stamens 8— 10, the tube cleft into as 
many 2- toothed segments ; anthers attached between the teeth. Disk 
annular. Ovary sunk in the fleshy disk, 2-3- celled; ovules 2 in each 
cell. Fruit a 1- celled, 2- valved capsule. Seeds arillate. 

Heynea trijuga, Roxb. Vern. Ban-ritlia, PI and EA.— A small 
evergreen tree. Bark grey or brown with shallow cracks. Blaze ‘25 
inch, deep reddish-brown to crimson. Twigs pubescent, lenticellate. 
Leaves 12 — 18 inches long. Leaflets 5— 9, 3 — 6 by 1*5 — 2*5 inches, 
oblong or ovate, acuminate, base rounded, entire, glabrous, pale and 
glaucous beneath, with about 10^ — ^15 pairs of lateral nerves. Petiolule 
*2 — ‘8 inch long. Flowers *15 — *2 inch diameter, white, in lax, terminal 
and axillary, corymbose, pedunculate panicles 6— 12 inches long. Ped- 
uncles 4 — ^9 inches long, slender; the peduncle and branches minutely 
pubescent. Capsule *5 — *6 inch diameter, globose, reddish. Seeds 1 
(rarely 2) black, surrounded by a thin white aril. 

Occurs in the Bhabar and outer bili ranges east of the Gaula river between 1,000 
and» 5,000 feet elevation. Flowers : April-May. Fruit : November—January. 

4. DYSOXYLUM, Blmne, 

Trees. Leaves large, usually alternate, imparipinnate or abruptly 
pinnate; stipules 0. Flowers hermaphrodite. Calyx subentire or 4-5- 
lobed. Petals 4-5, valvate or slightly imbricate. Staminal tube 
cylindrical, dentate or crenulate ; anthers 8—10, included or half exserted. 
Disk tubular or cup-shaped. Ovary free, 2 — 6- celled, attenuated infco 
a long style ; ovules 1-2 in each cell. Fruit a 1 — 4- celled loculicidal 
capsule ; valves coriaceous. Seeds sometimes arillate. 

Dysoxylum binectariferum, Hook /. Syn. D. macrocarpum, 
Bedd. — ^A small or medium-sized tree up to 5 feet girth and 50 feet 
high. Bark pale brown or ashy, fairly smooth or roughish with an 
exterior corky layer. Blaze *3 — *6 inch, rather hard, not fibrous, pale 
orange with or without darker streaks. Twigs stout, smooth, clothed 
with a thick pale scurfy crustation. Leaves alternate, 12-24 inches long, 
imparipinnate. Petiole and rachis glabrous. Leaflets 6 — ^11, alternate, 
4 — 9 by 1*6 — 3*5 inches, elliptic-oblong or oblong, the lower leaflets 
broader and often much smaller, entire or sinuate, acuminate, base 
rounded or cuneate and often very oblique, glabrous, dark glossy green, 
midrib prominent beneath ; lateral nerves 7 — 12 pairs, arcuate, not 
reticulate between. Petiolule *2-'3 inch long. Flowers *3-’4 inch 
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f diameter, in terminal minutely pubescent panicles 2 — 4 inches long. 

; Calyx shortly 4-lobed or -toothed, about half the length of the petals. 

Ovary 4-ceIled. Capsule 1*5 — 2 inches diameter, orange suffused with 
reddish, smooth, globose or pyriform, 8-grooved (4 less distinct) 
iiarrawed at the base. Seeds 1 — 3, large, black, enclosed in a scarlet aril. 

This species has only been collected from the east of the Tlaklwani division ne;u 
i’iiapani where it is found growing with jamiin in a moist situation between GOO and 700 
.feet elevation. Flowers : September. Fruit : January. 

5. MELIA, Linn. 

'k'. Trees or shrubs. Leaves alternate, 2-3-pinnate. Flowers 

I hermaphrodite in large axillary panicles. Calyx 5-lobed, imbricate, 

i; Petals 5, free, exceeding the calyx. Disk annular. Staminal tube 
|tI slightly dilated and laciniate at the mouth; anthers 10, included. Ovary 

(f| 3 — 8-celled; style elongate; stigma capitate. Fruit a fleshy drupe with 

hard woody endocarp; cells 1-seeded. 

Melia Azedarach, Linn. Vern. Dainkan, Gen. Denkna, NG. 
Betun, E. Betain, BA. Eng. Persian Lilac. — A medium-sized 
deciduous tree up to 5 feet girth and 45 feet high. Bark dark grey or 
1^. blackish with shallow somewhat reticulate fissures, but smooth on 

young stems. Blaze *3 — ’5 inch, coarsely fibrous, pale yellowish wTth 
darker parallel lines. Young shoots clothed at first with stellate hairs 
but rapidly becoming glabrous. Leaves bi-occasipnally tri-pinnate, 
12 — 24 inches long. Pinnae 3-4 pairs, more or less opposite, up to 12 
inches long. Leaflets 3 — 11, opposite or nearly so, ‘6 — 2 by *3-^1 inch, 
ovate or lanceolate.,, glabrous or nearly so, base often oblique, acuminate, 
serrate or gashed, ^“sometimes lobed. Petiolules 0 — *3 inch long, that 
of the terminal leaflet sometimes longer. Flowers ‘25 — ‘3 inch long, 
fragrant, in long-peduncled panicles 3 — 9 inches long, piiberulous at 
first. Petals lilac. , Staminal tube *2-‘3 inch long, purple. Drupe ‘5-'6 
inch long, globose or ellipsoid, 5'6-celIed, yellow^ and plump when ripe 
becoming wrinkled and remaining on the tree long after ripening, 

Occnrs throughout the area up to 4,000 feet. It is commonly planted round villages 
and along roads and is frequently found self-sown. I see how'ever no reason to believe 

that the tree is indigenous in our area. Flow'ers ; March-May. Fruit ; November 

February. 
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XXIII OL AC AGE^ . :: 

Trees or shrubs, sometimes straggling or climbing. Leaves usual- 
ly alternate; stipules 0. Flowers small, hermaphrodite. Calyx small, 
sometimes accrescent. Petals 5-6, free or slightly connate at the base. 
Stamens as many as and opposite to or twice as many as the petals, 
sometimes with as many or twice as many staminodes alternate with 
them. Disk usually embracing the base of the ovary. Ovary free, 
1 — 5-celled ; style simple; ovules* solitary or 2-3 in each cell. Fruit a 
1-seeded drupe. 

OLAX, Lmn. 

Trees or shrubs, often climbing, sometimes armed. Leaves alter- 
nate, simple. Flowers in axillary racemes or panicles, sometimes 
solitary. Calyx minute, enlarged in fruit. Petals hypogynous, valvate, 
free or more or less connate, usually 3. Stamens usually 3 fertile, 
wiiii 6 bifid staminodes. Ovary free, more or less 3-celled; stigma 3- 
lobed ; ovules 3. Fruit more or less enclosed in the accrescent calyx ; 
stone crustaceous. 

Olax nana, Wall . — An imdershrub with woody rootstock, sending 
up annual erect striate herbaceous shoots 1-2 feet high. Leaves 1-2*5 
by *3 — *6 inch, subsessile, oblong-lanceolate or linear-oblong, entire, 
obtuse, glabrous, dark green above, glaucous beneath, margins recurved. 
Flowers white, *25 — *3 inch diameter, solitary, axillary. Peduncles 
‘25 — *5 inch long, slender. Fruit an oblong or obovoid drupe, ‘5 inch 
diameter including the accrescent fleshy scarlet calyx. 

This species seems to occar in the subhimaiayan tract, though there are no 
specimens from our area at Dehra Dun. At Kew however there is a sheet collected by 
halkener labelled Garhwal, and other sheets from Hardwar and Pilibhit both just outside 
the area of this flora. It is a plant of dry grass lands. Flowers : April-May. Fruit : 
May. June. 

Olax scandens, Eoxb. is also found within our area according to Dutbie, but as 
there seems to be some doubt about this I have not described it separately here^ It is 
a large usually scandent shrub with orbicular to ovate leaves 1 — 3 inches long, pubescent 
beneath, and white flowers *25— -*3 inch long in short axillary racemes appearing from 
April to June. Tl.e fruit is a yellow fleshy drupe *3 inch diameter ripening from 
October to December. 
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^ XXIV.— ILIGACE^. 

Trees ot shrubs. Leaves alternate, simple, usually coriaceous and 
evergreen; stipules 0 or minute. Flowers regular, small, usually 
dioecious, in axillary cymes fascicles or umbels. Calyx 3 — 64obed. 
Petals 4-5, rarely more, connate at the base or free in the female, 
imbricate. Stamens isomerous with the petals and alternate with them, 
inserted on the base of the corolla. Disk 0. Ovary free, 3— 6-celled 
rarely more; ovules 1 or 2 in each cell; style 0 or very short; stigma 
capitate or discoid. Fruit a drupe with 2 or more, 1-seeded, free or 
connate, atones. 

■ FLEX, Linn. 

Trees or shrubs. Calyx 4— 6-lobed. Corolla rotate; petals 4 — 6, 
free or connate at the base. Stamens adhering to the base of the 
c6roIla in the male, imperfect and often hypogynous in the female. 
Ovary 2— 12-celied. Stigmas free or confluent Drupe with 2 — ^12 
stones; pericarp, thick and bony. 

A. Leaves usually spinous-toothed. Stones usually 2 ... 1. dipyrena. 

B. Leaves serrate. 

1- Stones usually 4. Fruit black when ripe . . 2- odorata. 

2. Stones usually 5 — 7. Fruit red when ripe ... 3, fragilis. 

C. Leaves entire. Stones usually 5 ... ... 4. Doniana. 

!• Ilex dipyrena, Wall. Yern. Kanddi^ G and EK. Kandela. 
G. Kandlr, G. — A small evergreen tree with stout horizontal branches 
forming a dense crown. Bark grey, fairly smooth, often with large 
horizontal wrinkles and sometimes with conspicuous vertical lines of 
lenticels. Blaze rather hard and crisp, pale yellow mottled with brown. 
Leaves 2 — 4 by *7 — 1*5 inches, ovate, elliptic-lanceolate or lanceolate, 
usually with strong spinous teeth, dull green above, paler beneath, 
mucronate, very coriaceous, glabrous, margins thickened and ^slightly 
recurved. Petiole *05^*2 inch long, stout, channelled. Flowers *3-*4 
inch diameter, pale greenish or greenish-yellow, scented, usually 2- 
sexual, in axillary globose clusters. Pedicels very short, stout. Drupe 
*3 inch diameter, globose, scarlet, usually with 2 stones which are 
deeply grooved on tlae convex side. ^ 

Occurs thoughout the hills between 5,000 and 10,500 feet. Common in shady oak 
forest. Flowers : April-May. Fruit : December — February. 
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2. Ilex odorata, Btich-Ham, — A small evergreen tree up to 4 feet 
girth and 40 feet high with a dense crown of da-rk foliage. Bark pale 
brown, slightly rough owing to the presence of raised circular lenticels. 
Blaze '85 incii, pale yellow mottled with pale orange. Twigs green. 
Leaves 4—8 by 1*5 — 2‘5 inches, variable, from ovate to elliptic- 
lanceolate or elliptic-oblanceolate, acuminate, regularly and closely 
serrate', thinly coriaceous, glabrous. Petiole ‘3 — '8 inch long, stout, 
channelied above. Flowers ‘15 — *2 inch diameter, 1-sexual, white, 
both sexes in short axillary panicled cymes up to ‘8 inch long clustered 
several together in the leaf-axils. Pedicels slender. Drupe *2 inch 
diameter, globose, black, usually with 4 stones. 

Occurs throughout the hills between 3,000 and 5,000 feet. Bather scarce. General- 
ly found growung along the banks of streams. Flowers : April-May. 

3. Ilex fragilis, Hook, /. Vern. Kala-aniwa^ EA. — A small 
glabrous. tree up to 4 feet girth. Bark on young stems smooth, grey, 
very ienticellate, becoming darker and rougher on old stems. Leaves 
3 * 5 — 6 by 1‘25 — 2 inches, elliptic or ovate, acuminate, serrulate, the 
teeth apiculate, membranous, with about 9 pairs of lateral nerves 
prominent beneath. Petiole ‘4 — ‘6 inch long, slender. Flowers *15 
inch diameter, white, l-sexual, the female in axillary fascicles of 2-3 
on peduncles *1— ‘15 inch long. Drupe *1 — ‘15 inch diameter, ^.globose, 
red, containing 5 — 7 stones immersed in a viscous juice. 

According to Mr. W. J. Lambert this species occurs between 7,500 and 8,500 feet 
in oak forest above Munsiari and at Bodgarhi in the Jhagula Gadb, both places in East 
Almora. Fruit : October. 

i. Ilex Doniana, DC. Syn. Ilex excelsa, Wall. Vern. Gaibsaib, 
BK. Sain, EA. — A small or medium-sized evergreen tree up to 7 feet 
girth and -50 feet high. Bark pale grey or ashy, smooth, with horizontal 
lirics and wrinkles and occasional deep vertical fissures, covered with small 
circular lenticels. Blaze ’5 — '75 inch, cheesy, not fibrous, pale yellow. 
Shoots up to one year old and petioles tinged purple, glabrous or pube- 
scent. Leaves 2 — 4‘g by l’2o — 1'76 inches, ovate or elliptic, acuminate, 
entire, rather thin, glabrous and rather glossy dark green above with 
paler venation, glabrous or pubescent beneath, lateral nerves arcuate 
6-8 pairs. Petiole ’3 — '7, inch long, slender, slightly channelled above, 
glabrous or pubescent. Flowers 15 inch diameter, gi-eenish, 2-sexual, in 
axillary pubescent umbels. Peduncle 1 — ‘5 inch long, usually 5 — 15- 
flowered. Pedicels l-'2 inch long. Drupe '2 inch diameter, globose, 
bright red, with 4-5 trigonous stones. 

Occurs throughout the hills betweea 3,800 and 6,000 feet. Pairlv common along 
ravines in chir and honj forests. Flowers : May-Jnne. Fruit: December— -March. 
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XXV.— CELASTRACE^. 

Trees or erect or' climbing sbrubs, sometimes thorny. Leaves 
opposite or alternate, simple; stipules caducous or 0. Elowers regular, 

hermaphrodite or polygamous, usually cymose. Calyx small, 4-5-iobed, 

persistent. Petals 4-5, inserted below the disk or oh the margin, 
imbricate. Disk usually conspicuous, rarely 0. Stamens as many as 
the petals and alternate wdth them, inserted on or under the margin of 
the disk. Ovary on the disk or immersed in it, 2 — 5 — celled ; style short 
or 0 ; stigma simple or lobed ; ovules 1-2 in each cell. Fruit capsular 
or drupaceous. Seed usually arillate. 

I. — Fruit a capsule. 

A. Leaves opposite .... * ... ... 1. Euonymus. 

B. Leaves alternate. 

1. A climber, unarmed. Flowers racemose ... 2. Celastrus. 

2. Erect, armed. Flowers cymose ... 3. GymnospoHa, 

* II.— Fruit a drupe ... ••• ••• •••. 4. Elceodendron. 

1. EnONYMUS, Linn, 

Trees or shrubs, usually glabrous, sometimes climbing. Leaves 
opposite; stipules deciduous. Flowers hermaphrodite, in axillary 2 — 3- 
chotomous cymes. Calyx 4 — 5-lobed ; lobes spreading or recurved. 
Petals 4-5, imbricate. Stamens inserted on the disk. Disk large, 
fleshy, 4-5-lobed. Ovary sunk in the disk, 3 — 5-celled; style short, 
thick; stigma 3 — 5-Iobed; ovules 2 in each cell. Fruit a 3 — 5-celled 
loculicidal capsule, lobed angled or winged, sometimes echinate ; cells 
1-2-seeded. Seeds enclosed in a fleshy aril. 

I. — Erect trees or shrubs. Capsules not echinate. 

A. Leaves evergreen, thick. 

1. Midrib and primary nerves prominent and 

pale above. Capsule winged ... 1. pendiilus. 

2. All nerves much depressed above. Capsule 

lobed ... ... ... 2. tingens, 

B. Leaves deciduous. 

1. Flowers *2 — *3 inch diameter. 

(a) Capsule lobed, about *3 inch broad ... 3. Eamiltonianus. 

(1) Capsule winged, about 1 inch across the 

wings ... ... 4. ■ lacerus. 

2. Flowers *9 — inch diameter ... ... 5. grandiflorus. 

JI. — A ci'eeping or climbing shrub. Capsules echinate ... ^oMnatus^ 
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1. EHonymiis ' pendiiliis, Wall. Vem. Chopri or Kath-konkon, 
G. Teli or Kanek^ EK. — A small or medium-sized evergreen tiee up to 
9 feet girth and 45 feet high. Twigs smooth, green, often pendulous. 
Bark pale ashy-brown or almost whitish, rough, corky, exfoliating in 
small irregular pieces. Blaze '35 — ‘75 inch, soft, shortly fibrous, pink, 
the juice turning purple on the blade of a knife, outer dead tissue bright 
yellow. Leaves 3 — 5 by 1-1'5 inches, oblong-lanceolate or oblong, 
narrowed at both ends, sharply serrate, glabrous, dark glossy green above 
with prominent pale midrib and primary nerves, pale and somewhat 
glossy beneath, coriaceous. Petiole *3 — '5 inch long, stout, channelled. 
Flowers *3 — *5 inch diameter, greenish, 4-merous or sometimes 5-merous 
in 3 — Ql-flowered dichotomous cymes which are more or less clustered 
at the tips or bases of the shoots. Peduncles 1 — 3 inches long, fiattmed, 
green. Pedicels '2 — *3 inch long. Petals orbicular, white, fringed. 
Capsule *3 inch long, winged, *6 inch across the wings. Aril dark 
orange. 

Occurs throughout the hills between 5,000 and 8,000 feet. Very common in dense 
forest and shady ravines. Young immature leaves are usually a bright glossy pink. 
Flowers : May-June. Fruit ; November — ^February. 

2. Euonymus tingens, PValL Vem. Konkon, G. — A small ever- 
gTeen tree with rather dense rounded crown up to 8 feet girth and ^25 
feet high. Twigs rough with minute tubercles, glabrous. Bark grey or 
pale ashy, roughish, corky. Blaze ’35 — *9 inch, shortly fibrous, pink or 
white with pink bands, often tinged with chlorophyl on the outside, 
dead tissue orange-yellow. Leaves 1' 3 — 3 by *7 — 1*3 inches, elliptic or 
ovate-lanceolate, acute or acuminate, serrate or crenate, glab^^ous, thick, 
somewfiat glossy dark green above with very depressed secondary and 
tertiary nerves. Petiole ’2-'3 inch long. Flowers 5-merous or some- 
times 4-merous, ‘o — '75 inch diameter, faintly scented, in axillary dic- 
hotomous cymes which are often clustered at the bases or t^ps of the 
shoots without subtending leaves. Peduncles '5 — 1'5 inches long, flat- 
tened. Pedicels *3 — ’5 inch long. Petals pale yellowish-white veined 
with purplish-red, orbicular. Capsule '5 inch lono*, turbinate, lobed or 
obscurely angled. Seeds dark brown, shining, half enclosed in a red 
aril. 

Occurs throughout the area between 6,000 and 9,000 feet. Common in oak forest. 
Flowers : April — June. Fruit : November-December. 

3. Euonyams Hamiltonianns, Wall. — A small deciduous tree. 
T-wics terete, green, smooth. Bark pale brown, rough, c''rky, rather 
deeply furrowed. Leaves variable, — 5 by 1 — 3 inches, usually ellip- 
tic or oblong, sometimes broadly ovate-elliptic, mem^'ranous or some- 
what coriaceous when mature, glabrous, dull green, finely and closely 
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serrate, the teeth with deciduous cuspidate tips. Petiole ’3 — ‘5 inch long. 
Flowers '3 inch diameter, greenish-white, 4-merous, in di- or tri-choto- 
mous cymes which are axillary or in the axils of deciduous bracts and 
often crowded. Peduncle '3—1 inch long. Pedicels '1 — '3 inch long. 
Petals oblong, entire. Capsule ‘3 inch long, turbinate, deeply lobed. 
Seeds brown, shining, enclosed in a scarlet aril. 

Occurs throughout the Mils between 3,000 and 8,000 feet. Bather scarce. Adven- 
titious shoots soDdetimes deveirp four broad corky wings lunning down the stem. Flowers : 
March — June. Fruit . October-November. 

3. Enonymtis Buch-H am,. Syii. E. fimbriatus. Wall. 

Vern. Pinna, NGr. Pini, EK. — A large deciduous shrub or small tree 
up to 4 feet girth and 25 feet high. Twigs terete, slender, smooth, 
glabrous and green, but often pink when young. Bark fairly smooth, 
pale grey and sometimes silvery, lenticellate, exfol’ating in small irregu- 
lar woody scales. Blaze ‘25 — ‘35 inch, white or pink with anastomosing 
white or pale yellow very fibrous bands. Leaves 2 — 5 by l-2‘5 inches, 
ovate elliptic or obovate, acuminate, thin, membranous, pale unglossed 
green above, rather glossy beneath, glabrous, sharply 1* or 2-serrate 
teeth prominent. Petiole ‘2— ‘5 inch long, the petiole and 
lee^f-margins usually pinkish. Flowers *2 — *25 inch diameter, 4- 
merous, •greenish- white/ in lax ^ymes, from 1 — 6 at the base of 
each shoot. Peduncles *5—2*5 inches long, very slender, subumbellately 
branched at the top. Pedicels *1^ — *2 inch long, filiform. Petals ovate, 
entire, white. Capsule ‘4 inch long, winged, 1 inch across the wings. 
Seeds grey, shining, enclosed in a scarlet aril. 

Occurs throughout the central and inner mnges between 6,500 and 10,500 feet. 
Common and often associated with silver fir. Flowers: April-May. Fruit: October. 

S. Euonymus grandiflorus, Wall. — large deciduous shrub, oc- 
casionally almost a small tree, attaining 30 feet high with stem up to 10 
inches diameter. Bark slightly rough, brown, with shallow fissures, 
old stems appearing ribbed due to regular shallow broad grooves. Blaze 
‘25 inch, fibrous, white, sometimes bright orange-red or tinged with 
chlorophyl beneath the dead outer tissue. Twigs smooth, glabrous. 
Leaves 2*5 — 4*5 by 1*25 — 2*25 inches, obovate or elliptic, finely serru- 
late, base acute, not thick, dark glossy green with pale venation above, 
pale and somewhat glossy beneath, glabrous. Petiole *2 — ‘4 inch long. 
Flowers *9 — 1 inch diameter, 4-meroas, in solitary erect axillary glabrous 
cymes l‘e5 — 3 inches long, 3 — 7-flowere3. Peduncles ^qreen. flattened, 
1*25; — 2*5 inches long. Pedicels *2— *5 inch long. Petals pale greenish- 
yellow, orbicular, not veined or streaked. Disk flat, bright green, 
‘35 — *4 inch diameter. Capsule ‘4 inch diameter, rather deeply 4-Iobed, 
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not winged, pink when ripe. Seeds black, shining, half enclosed in a 
scarlet aril. 

Ocenrs in the central hill ranges of Alrnora between 5,000 and 6,500 feet, but ha-s 
not been recorded west of the Bamganga. Scarce though somewhat gregarious. In oak 
forest or sheltered hollows in chit. Blowers : May-June. 

6* Euonymus ecMnatus, Walh > — ^An evergreen shrub creeping over 
rocks or climbing np the stems of trees by means of adventitious roots, in 
the latter case attaining 12 feet high ; stem’s up to 1 inch diameter. Twigs 
green, deeply ribbed, ^quadrangular when young, glabrous. Leavete 
1 — 2*5 by *5 — 1 inch, elliptic-lanceolate, serrulate, glabrous, rather thick, 
dark green' above, paler beneath, glossy on both surfaces especially 
beneath, with 5 — 10 pairs of lateral nerves joined by intramarginal loops 
indistinct on the lower surface. Petiole ‘1— *2 inch long, channelled. 
Flowers ‘26 — *35 inch diameter, pale greenish-yellow or green, 4- 
merous, in axillary 1 — 7-flowered cymes. Peduncles ‘5 — 1 inch long, 
very slender> Pedicels *1 — *3 inch long, filiform. Capsule *3 inch 
diameter, globose, covered with short conical tubercles. Seeds white 
(Parker says dark-brown) enclosed in a scarlet aril. 

Occurs throughout the hills between 7,000 and 9,000 feet. Fairly common in 
shady forest. Flowers: April-May. Fruit: October-ISfovember. 

2. OELASTEXIS, Lmn. 

Climbing unarmed shrubs. Leaves alternate, entire or crenuiate ; 
stipules 0 or minute. Flowers polygamous. Calyx 5-lobed. Petals 5, 
spreading. Disk broad, 5-lobed. Stamens 5, inserted on the margin of 
the disk. Ovary in female flowers 3-celIed; stigmas 3, recurred; ovules 
2 in each cell. Fruit a 1 — 3-celled, locnlicidal capsule, 1 — 6-seeded. 
Seeds enclosed in a fleshy aril. 

Celastras pamciilata, Willd, Vern. Malhauni^ G. Mdlakdni or Md^- 
hdngni, Gen. Pdpkakani, EA. — ^A large deciduous climber with stems 
up to 9 inches diameter and 60 feet high sometimes twining dextrorsely 
but more often rambling. Twigs fairly smooth, reddish-brown, densely 
covered with small elongate whitish lenticels. Bark pale brown, rough 
with shallow cracks, exfoliating in small soft scales. Blaze '3 — *4 inch, 
not fibrous, pink finely streaked with red or reddish-brown, the juice 
turning blue on the blade of a knife. Leaves 2*5 — 4 by 1*5 — 3 inches, 
broadly elliptic ovate or obovate, abruptly short-acuminate, erenate- 
seirate, rather coriaceous, glabrous, lateral nerves arching. Petiole 
'3 — *6 inch long. Flowers *15 inch diameier, green, in terminal droop- 
ing panicles 2 — 8 inches long. Capsules *4 — *5 inch diameter, depressed- 
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globose, 3-lobed, bright yellow, 3 — 6-seeded; Seeds completely enclosed 
in an orange-red aril. 

Occurs throughout til e area between 1,000 and 4,000 feet elevation. Fairly 
common in dry miscellaneous forest. Flowers : April- June, Fruit : November-Marcii. 

3. GYMNGSPOEIA, W. md A. 

Shrubs or small trees, usually thorny. Leaves alternate, exstipulate. 
Flowers hermaphrodite, in axillary, solitary or fascicled, dichotomous 
cymes. Calyx 4 — 5-lobed. Petals 4- — 5, spreading. Disk lobed or 
sinuate. Stamens inserted below the disk. Ovary attached by a broad 
base to, or sunk in, the disk, 2 — 3-celled; stigmas 2—3; ovules 2 in 
each cell. Fruit a 2 — 3-celled capsule. Seeds 1 — 4, usually arillate. 

I. — Leaves glabrous. Lateral nerves 4 — 8 pairs. 

1. Leaves ovate, 1-2 inches long ... ... 1. Moyleana. 

2. Leaves narrowly lanceolate, 2 — 4 inches long... 2. rufa. 

II. — Leaves pubescent. Lateral nerves 9 — 14 pairs ... B. Falconeri. 

1. Gymnosporia Royleana, Wall. Vern. Kami or Qwaldari, 
BE. — An erect evergreen shrub 4 — 12 feet high with stems up to 8 
inch«s diameter. Twigs glabrous or nearly so. Bark pale brown, 
roughish, carky. Blaze :25 — ‘35 inch, cheesy, pink sometimes with 
purplish markings. Branches stiff usually armed with straight, sharp, 
axillary, simple thorns up to 1‘2 inches long. Leaves '5 — 2’5 by 
*4 — 1‘2 inches, ovate elliptic or obovate, thick, coriaceous, glabrous, 
serrulate, dull dark green, with 4 — 8 pairs of very indistinct lateral 
nerves. Petiole '1 — ‘25 inch long, glabrous, often tinged pink. 
Blowers "2 — '25 inch diameter, white or greenish-yellow, in fascicled 
axillary few-flowered cymes up to '4 inch long; rarely pro''uced on the 
axillary thorns. Pedicels '1 — "2 inch long, slender, often tinged pink. 
Capsule '3 — "5 inch long, turbinate, 3-celled, slightly lobed, smooth, 
brown. Seeds 3 — 6, almost completely surrounded by a white aril. 

Occurs throughout the hills between 3,000 and 6,500 feet. Fairly common in dry 
miscellaneous scrub forests. Flow^ers chiefly during February and March. Fruit: 
September-December. 

2. Gymnosporia rufa, Wall. Vern. Gwaldari^ EA. — ^A large 
evergreen glabrous shrub. Branches often armed with straight, sharp, 
slender, simple, axillary thorns ‘25 — 1 inch long. Leaves 1'5 — 4 by 
'5 — 1‘2 inches, narrowly elliptic-lanceolate, tapering at both ends to an 
acute point, serrulate, sub-coriaceous, with 4 — 7 pairs of very fine '^cond- 
ary nerves. Petiole '1 — '4 inch long. Blowers '05 inch diameter, in long- 
peduncled, often densely-fascicled, axillary cymes '5 — 1‘5 inches long. 

7 



*18 
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Peduncles and pedicels filiform. Capsule ’2— '25 inch long, turbinate, 

3- celled, slightly lobed, smooth, brown. 

Occurs in Central and Bast Almora between 3,000 and 6,500 feet/ Blowers ; Ma -Ji 
April. Fruit: July. 

3. GymnospoMa , Falcoiieri, Laws,— An erect eYergreen shrub 

4 — 12 feet high with stems up td 5 inches diameter. Twigs clothed 
with close short white pubescence, often pink when young. Bark fairly 
smooth, pale brown sometimes almost s.ilY6ry with a thin somewhat 
mealy exterior. Blaze T— *3 inch, cheesy, not fibrous, pink 'sometimes 
with a few narrow white bands. Branches often.arm.ed with straight, 
sharp, slender, simple, axillary thorns ‘25 — inch long. Leaves 1*2: — 3*5 
by *6 — 2 inches, elliptic or ovate with acute or rounded tip, serrulate, base 
cuneate or acute, clothed on both surfaces with short white pubescence 
which is denser beneath, dull green on both surfaces, with about 9 — 14 
pairs of lateral nerves. Petiole *1 — *3 inch long, pubescent, often pink 
when young. Flowers ‘15 — *2 inch diameter, in fascicled axillary few- 
flowered cymes up to *5 inch long or sometimes solitary. Capsule *3 — *4 
inch long, turbinate, 3-celled, slightly lobed, smooth, brown. Seeds 
enclosed in a white aril. 

Occurs throughout the subhimalayan tract and outermost ranges up to 4,000 feet. 
Fairly common, usually bordering streams either in forest or in the open. Blo^vers : 
March. Bruit; December. Some specimens collected in the Eamnagar '“Division have 
recently been described as G. Championif Dunn., but I am unable to distinguisli them 
from other specimens of G. FaZooneri, 

4. miMoixmimm, Jacq, /. 

Trees or shrubs. Leaves opposite or subopposite; stipules minute, 
caducous. Flowers hermaphrodite, sometimes polygamous, in axillary 
dichotomous cymes. Calyx 5-lobed. Petals 5, spreading. Disk thick, 
often lobed. Stamens 5, inserted on the margin, of the disk. Ovary 
adnate to the disk, 2 — 5-celled ; ovules 2 in each cell. Fruit an indehis- 
cent drupe, dry or succulent ; stones — S-celled, cells 1- rarely 2-seed6d. 
Seeds exarillate. 

Elseodendron glaucum, Pm. yern. Dhebri, Gr. Aja/n, EK. Sauni 
Or Loonia, EA. Sounria^ 'R . — small or medium-sized deciduous tree up 
to 7 feet girth and 100 feet high. Twigs slender., glabrous. Bark 
fairly smooth, pale ashy or silvery-grey often blackish in part, with a 
thin mealy-corky exterior layer, breaking up into small soft scales. , 
Blaze *25 — ‘4 inch, rather hard, not fibrous, pink sometimes with darker 
streaks. Leaves opposite or subopposite, rarely alternate, 2 — 6 inches 
long, very variable, orbicular; ovate elliptic or oblong, subcoriaceous, 
glabrous, acute or acuminate, crenate-serrate or subentire, shining above. 
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Petiole ' 5 — 1 mch long, channelled. Flowers '3 inch diameter, greenish- 
white or brownish, 4-5-merouB, in lax axillary corymbose cymes 2— 4 
inches long. Peduncles slender, 1— 2‘5 inches long. Pedicels slender, 
‘3 — ‘4 inch long. Drupe '4— "7 inch long, ellipsoid or obovoid, yellowish- 
green, containing one stone surrounded by a soft greenish-yellow pulp. 

Occurs tiiroughouti the area up to 4,500 feet. Common in dry in iscellaneous 
forests, becoming scarce in the inner hill ranges. Flowers: June. Fruit : January — 
April., ; 
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XXVI.— EHAMNACE^. 

Trees or shrubs, often scrambling or climbing; branches sometimes 
thorny, sometimes bearing tendrils. Leaves simple, alternate rarely 
opposite ; stipules small or 0, Sometimes changed into prickles. Flowers 
hermaphrodite or polygamous, small, greenish, in simple or panicle d 
axillary cymes. Calyx 4 — 5 (rarely 6) -lobed, the lobes triangular, valvate, 
keeled within. Petals 4-5, rarely 0 or 6, inserted on the throat of the 
calyx-tube. Disk fleshy and filling the calyx-tube or membranous and 
lining it. Stamens as many as and opposite to the petals. Ovary free 
or immersed in the disk, 3- rarely 2 — 4-celled ; style short, simple or 2-4- 
lobed. Fruit superior or inferior, 3- rarely 4-celled, capsular or drupace- 
ous, sometimes winged. Seeds solitary in each cell. 

L — Fruit superior. Tendrils absent. 

A. Fruit a samara. Climbers ... ... 

• B. Fruit a drupe. Stone 1 — ^-celled. 

* 1. Leaves palmately 3 — 6>nerved. Stipules 

spiny 

2. Leaves penninerved. Stipules not spiny ... 

0. Fruit baccate, containing 2 — 4 pyrenes or cocci, 

1. Disk thin. Shrubs or very small trees 

2. Disk fleshy. 

(a) An unarmed large tree 
{h) Shrubs usually armed, erect or climbing... 

II. — Fruit inferior. Tendrils present. 

1. Leaves crenate. Fruit 3-winged 

2. Leaves entire. Fruit not winged 

1. VENTILAGO, Gaertn. 

Climbing shrubs. ' Leaves alternate ; stipules very small, caducous. 
Flowers small, bisexual, in panicles, rarely fascicled. Calyx 5-lobed; 
lobes spreading. Petals 5, hood-shaped. Stamens 5, adnate to the base 
of the petals. Disk 5-angled. Ovary sunk in the disk, 2-celled ; ovules 
solitary in each cell. Fruit a 1 (rarely 2)-seeded nut, prolonged above 
by the style which is enlarged to form a linear-oblong coriaceous wing. 

Yentilago calyculata, Tulasne. Vem. Kali-bel, EA. and EE. — 
A large evergreen climber with rambling stems np to 10 inches diameter 
and 100 feet high, climbing by means of strong woody tenMls, Eapk 


1. Ventilago, 

2. Zkyphus. 

3. Berchernia 

4. Ehamnus. 

5. Hovenia. 

6. Sageretia. 

7. Gouania. 

8. Hdinus. 
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of stems up to about 5 inches diameter smooth with shallow, broad, reticu- 
late woody ridges; of larger stems dark brown or blackish, rough with 
deep longitudinal fissures. Blaze '2 — ‘85 inch, hard, fibrous, pinkisli. 
Twigs greenish, smooth, more or less deeply striate, pubescent when 
young. LeaTes 2 — o by l-2'5 inches, ovate elliptic or elliptic-oblong, 
base obliquely acute or rounded, apex usually acuminate, entire or 
crenate, glabrous when mature, subcoriaceou^ with 6 — 8 pairs of arcuate 
lateral nerves. Petioles ‘2 — '4 inch long. Flowers ‘15 — ’2 inch dia- 
meter, pale yellowish-green in terminal pubescent panicles up to 9 inches 
long. Fruit a subglobose nut, ‘2 inch diameter, girt about the middle 
by the persistent calyx-rim and prolonged into a linear pubescent reticu- 
late wing 1'5 — 2 by "3 — "4 inch. 

Occurs throughout the subhimalayan tract and central and outer hill ranges. 
Common in misoellaneous forest, especially along the banks of streams. The quite young 
leaves are usually tinged deep purplish-brown. Mowers : Jrmuary — March. Fruit : May- 
June. ' ■ ' 

2. ZIZYPHUS, Juss. 

Trees or erect or climbing shrubs, usually armed with sharp straight 
or hooked thorns which are transformed stipules ; thorns solitary or in 
pairs, usually one straight, the other curved. Leaves altern^e. 
Flowers small, greenish or yellowish, in axillary fascicles or cymes. 
Calyx 5-lobed. Petals 5, rarely 0. Disk more or less filling the caJyx- 
tube. Ovary immersed in the disk, 2 — 4-celled; styles 2 — 4, free or 
connate. Fruit a drupe, sometimes nearly 'dry, with a woody or bony 
1 — 4-celled and -seeded stone. 

X. — Cymes or fascicles axillary. Petals present. 

A. Erect trees or shrubs. 

1. Peduncles of cymes 0 or shorter tian the 

pedicels. Fruit yellow or red ... 1. Jvjuha. 

2. Peduncles mostly longer than the pedicels. 

Fruit greenish ... ... ... 2. xylop^jm, 

B. Stem straggling or climbing. Fruit small, 

black ... ... ... ... 3. (Enoplia, 

II. — Cymes panicled. Petals 0. Sometimes climbing. 

Fruit white ... ... ... 4. rugosa, 

1. Zizyphus Jojuba, Lamk. Vern. Ber, Gen.— -A small subde- 
ciduous tree with dense spreading crovm, commonly 2 feet girth and 20 
feet high. Bark blackish to grey or brown, rough, regularly and deeply 
furrowed, the furrows about '5 inch apart. Blaze '35 — '5 inch, short 
fibre, pink with or without paler streaks, the juice turning purplish- 
black on the blade of a knife. Branches usually armed with spines, 
mostly in pairs, one straight, the other curved. Young shoots more or 
less densely pubescent. Leaves l'25-2'5 by 1-2 inches, oblong or ovate, 
usually minutely serrulafe or apex distinctly toothed, obtuse, base 
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oblique and 3-nerved, nerves depressed on tbe glaBrons shim upper 
surface, densely clothed beneath with white or buff toineiitum. Petiole 
*1 — *4 inch long. Flowers ‘15 — '*2 inch diameter, greenish, in dense 
axillary tomentose cymes or fascicles *5 — *75 inch long. Drupe ’5 — 1 
inch diameter, globose, first yellow then orange and finally reddish- 
brown, containing a single stone surrounded by fleshy pulp* 

Occurs throughout the subhimalayan tract and outer hill ranges up to 2,500 feet 
Abundant on waste lands and grazing grounds in the Bhahar. Flowers : June— September. 
Fruit: November — ^February. 

A dwarf variety of this plant occurs abundantly throughout our area 
up to 4,500 feet. It is distinguishable from the type described above by 
the somewhat smaller leaves and by the stems seldom exceeding 5 feet 
high. It is gregarious on waste places and dry grazing grounds in the 
Bhabar’. Mr. H. H. Haines has named a similar variety in central 
India mr, fruticosa, but his variety does not appear to me to be the 
same as ours. 

2, Zizyphus xylopyra, Wilkl Yem, Bhmder or Kathber, 
Gen. — large deciduous shrub or small tree with wide spreading crown 
and stem up to 2*5 feet girth and 25 feet high. Twigs nisty-tomentose. 
Brajiches often armed with pairs of small spines, one straight, the other 
curved. B^rk dark brown or blackish, more or less deeply cracked, 
exfoliating in small woody scales, but smooth on stems up to about 5 
inches diameter. Blaze *5 — *6 inch, fibrous, bright reddish (pink on 
immature stems). Leaves 1 — 3*5 inches long, broadly elliptic, obovate or 
suborbicular, crenate-serrate, base oblique and often subcordate, pubes- 
cent on the ner\^es above, brown-pubescent beneath, 3 — 5-nerved. 
Petiole *1 — *3 inch long. Flowers *2 inch diameter, yellowush-green , 
in dense axillary pubescent peduncled cymes *3 — 1 inch long. Drupe 
*7 — 1 inch diameter, greenish-yellow often tinged pink, frequently 
shrivelling and turning dark brown on the tree without falling, the 
tissue surrounding the stone becoming dry and almost woody. 

Occurs throughout the subhimalayan tract and outer hill ranges up to 4,000 feet. 
Very common in open dry miscellaneous and sal fore.sts of the Bhabar. Flowers ; May — 
July. Fruit I February-March. 

3, ZizyphHS CEnoplia, Mill. — ^A straggling evergreen shrub becom- 
ing a fairly large climber up to 30 feet high and 3 inches diameter. 
Twigs slender, brown-tomentose. Bark dark grey or blackish, rather 
rough and more or less deeply cracked. Blaze red or claret- coloured 
narrowly streaked and mottled with pale yellowish-brown or white. 
Branches usually armed with spines, solitary or in pairs, one stout 
curved, the other more slender and straight. On old stems the prickles 
are raised on a pyramidal woody base up to *75 inch high which may 
ultimately split in. two with the expansion of fhe stem. Leaves l'-“2!*5 
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inches long, ovate or ovate -lanceolate, oblique, acute or shortly acumi- 
nate, obscurely toothed or entire, pubescent or glabrous above, with 
copious brown silky adpressed hairs beneath^ 3— 5-nerved. Petiole ‘I— '3 
inch long. Flowers '1 inch diameter, in bro-wn-tomentose axillary 
cymes under ‘5 inch long. Drupe ‘20 — '35 inch diameter, globose, 
black, shining, succulent. 

Occurs throughout the siibhimalnyan tract up to 2,000 .feet. Fairly common in 
open forest. Flowers : June — ^August. Fruit : December — ^February. 

Zizyplius ragosa, Lamk, — k large evergreen or snbdeciduous 
shrub or small tree, either erect witl>.. spreading and drooping branches 
or scandent the rambling branches attaining 40 feet high ; stem up to 4 
feet girth. Branches often armed with solitary hooked priekles up to *3 
inch long, only one stipule being thus trans.forined. Twigs densely 
rusty-tomentose. .Bark brown, rough, woody, with deep irregular 
cracks, exfoliating in small hard s;ales. Blaze *3 — '8 inch, somewhat 
fibrous, deep pink with paler bands, ultimately pinkish to bright reddish 
throughout, juice turning purple on the blade of a knife. Leaves 3 — 6 by 
2*25 — 4*6 inches, broadly elliptic or suborbicular-ovate, finely serrulate, 
base subcordate, upper surface dark glossy green, glabrous or glabrescent 
when mature, lower surface clothed more or less densely with pale or 
rusty tomentum, base strongly 3-nerved the lateral pair usually forced 
near the base. Petiole *25 — *6 inch long. Mowers *2 — *25 inch dia- 
meter, yellowish-green, in rusty-tomentose pedunculate cymes arranged 
in axillary sometimes leaf-bearing panicles up to 8 inches long, us^-'ally 
on leafless branches. Drupe *3 — *r5 inch diameter, white, fleshy. 

Occurs in the subhimalayan trnct but has not been recorded west of the Kalagarh 
Division. Fairly common in open dry miscellaneous forests of the Bhabar. Flowers : 
March' April. Fruit: June- July. 

3. BEB(jHEMIA, Neclt. 

Shrubs, usually climbing, or small trees. Leaves alternate, entire 
or nearly so, with numerous parallel secondary nerves. Flowers bisex- 
ual or polygamous, fascicled, the fascicles often arranged in spikes or 
panicles. Calyx 6- rarely 6-lobed. Petals 5, rarely 6. Disk lining the 
calyx-tube, margins free. Ovary sunk in the disk but net confluent 
with it, 2-celled ; style 2-fid. Drupe hard or fleshy, seated on the petr 
sistent calyx-tube; stone 2-celled, 2-seeded. 

A large climber. Leaves 2 — i inches long ... ... 1, floribunda. 

An erect shrub. Leaves 'S— I'S inches long ... 2. Uneata. 

1. Beroliemia floribunda, Wall, Vern. Helonia, EA.- - A large 
deciduous climber with rambling stems up to 30 feet high and 4 inches 
diameter. Twigs glabrous. Bark of branches up to about VS incl.es dia- 
meter, srnooth, dark green or blockish; of old stems, roiigh, dark brown. 
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exfoliatiing in thin hard pieces. Blaze ^1—* 15 inch, rather fibrous, hard, 
pink, the innermost layers of dead tissue often deep purple. Leaves 
2— 4 inches long, elliptic or ovate-oblong, tip rounded or acuminate, base 
rounded or subcordate, glabrous, entire, dark green above, paler bmeath, 
with 9— 12 pairs of conspicuous parallel secondary nerves. Petiole 
‘5— *8 inch long. Flowers *05^ — *1 inch diameter, greenish, very nu- 
merous, in fascicles arranged in a large terminal pubescent panicle, the 
lower branches often in the axils of leaves. Pedicels ‘05 — *1 inch long. 
Drupe *3 — *4 inch long, ovate-oblong, black when ripe. 

Occurs throughout the centra! and outer hill ranges between 2,000 and 6,000 fe?t. 
Flowers: March — May, also July— September (?). Fruit: July. 

2. Berchemia lineata, DC. Syn. B. Edgeworthii, Laws. Vern. 
Kameti, NG. — A deciduous shrub 3— 8ieet high, the stems occasionally 
reaching* 15 feet high and 1 inch diameter when supported by, surround- 
ing vegetation. Stems frequently arched and rooting in contact with 
the ground. Twigs terete, glabrous. Bark dark green or blacki'^’h, 
quite smooth. Leaves variable in size, *5 — 1'5 by *3 — '8 inch, elliptic 
or oblong, apex rounded or obtuse, entire, base rounded, glabrous, thin,, 
with 6—8 pairs of conspicuous parallel secondary nerves, pale ond glau- 
cous beneath. Petiole *2 — ‘4 incli long. Flowers *15 — *2 inch diame'-er, 
yelfb wish-green, in axillary clusters of 2— 4. Pedicels *l-*2 inch lo-'g. 
Drupe ‘3 — *4 inch long, ovoid, or oblong (cylindric .till ripe), purplish- 
black with a. waxy bloom, contaming a single white stone, succulent. 

Occurf^ throughout the hills Between 7,000 and .9J)00 feet. Fairly common on 
limestone soils and often associated with cypress and Quercus dilatata. Flowers : May — 
September. Fruit: June — October. 

4. EHAMNUS, 

Small trees or shrubs. Leaves alternate, rarely .subopposite;' 
stipules small, deciduous. Flowers hermaphrodite or polygamous, in 
axillary fascicles or in simple or compound racemes. Calyx-tube urceo- 
late, lobes 4-5. Petals 4-5 or O. Disk lining the calyx-tube, the margin 
thin. Ovary free, 3-4-celled; styles distinct or somewhat connate. 
Fruit a, fleshy berry-like drupe, seated on the persistent calyx-tube : 
pyrenes 2 — 4, crustaceous. 

I. — Erect trees or shrubs. 

A. Brandhes often ending in a thorn. Flowers 4- ' - 

merous ... - ... ‘ ... 1. nrgata. 

B. Unarmed. Flowers 5-mercus. 

1. Deciduous. Leaves membranous, upper sur- 

face glabrous, Bark smooth ... ... 2. pmpuretts. 

2. Evergreen. Leaves ^^ubcoriaeeous, upper sur- 

face minutely pubescent,. Bark rough... 3. triqueter. 

II. — Dwarf or procumbent shrubs (rarely suberect). 

1., Evergreen. The larger leaves exceeding -S- 
^ ^ ... ^ ... ... 4. procixmbens. 

2. Dociduous. Leaves '3^ — ‘8 inch long ... 5. prostra^g. 
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1. Bhamnas yii^gata, Roxb. Syn. Rhamrms dahurica, Pall. 
Vern. Chedul or Ohedula, Gen. Chaliul, EA. Chetula, NG. — ^An erect 
deciduous shnib 6 — 15 feet high and stem up to 3 feet girth. Branches 
often ending in a sharp thorn. Young shoots minutely pubescent. 
Young stems and branches quite smooth, the bark peeling off in lateral 
papery rolls. Bark on old stems dark reddish-brown, rough. Blaze 
•2 — '35 inch, bright orange or orange-brown, with numerous fine white, 
fibres running through. Leaves' opposite or subopposite (fascicled on 
dwarf shoots), 1 — 4 inches long, variable from narrowly elliptic-lanceo- 
late to broadly ovate or obovate, thin, membranous, slightly pubescent 
on both surfaces, acuminate, base acute, crenate-serrate, lateral nerves 
arcuate. Petiole "2 — ‘4 inch long, pubescent. Blowers '2 inch dia- 
meter, pale green, 4-mexou's, unisexual in many-flowered axillary clus- 
ters. Pedicels '2 — '3 inch long, filiform. Fruit ‘2 — '35 inch diameter, 
globose, shining, black, containing 1^2, usually 2, dark brown seeds 
embedded in a purplish juicy pulp. 

Occurs throughout the hills between 2,000 and 10,000 feet. Very common in oak 
forest, also in secondary t^es. Flowers : March — May. Fruit : June — October. 

2. Rhamnus purpureus, Edgeio . — A large de-ciduons shrub’ with 
spreading* branches or occasionally a small tree up to 25 feet high and 9 
inches diameter. Young shoots minutely piiberulous. Twigs with 
numerous pale lenticels, emitting a foetid smell vrhen bruised, romeH 
times purplish. Bark pale grey or ashy, smooth. Biaze *3 — ‘4 inch, 
orange-brown with or without yellow bands, the innermost layer yel- 
lowish, the whole interspersed with white tbfead-like strands, often, 
tinged with chlorophyl towards the exterior. Leaves alteimafe, 2 — 6 
inches long, elliptic obovate or oblong, acuminate, thin, .membranous, 
pubescent beneath when quite young, remaining bearded in the axils of 
the nerves but otherwise glabrous when mature, serrate, with 7 — 11 
pairs of strong secondary nerves depressed on the upper surface. 
Petiole *3 — ’5 inch long. Plowers *15 — *25 inch diameter, greenish- 
purple, 5-merous, bisexual, in axillary cluMers. Pedicels *1 — *4 inch 
long. Fruit *3 — '4 inch diameter, globose, shining, first pink then 
black when fully ripe. • 

Occurs throughout the hills between 6,000 and 9,000 feet. Fairly common in shadv 
oak forest. The flowers appear with the new leaves. Flowers : April-May. Fruit : Jiily- 
October. 

3. Rhamnus triqueter, Wall. Vem. 'Gaunth, G. Gaunta, A. — 
An evergreen shrub or small tree Tip to 20 feet high and 3 feet girth. 
Bark dark brown or blackish, rough, exfoliating in small irregular woody 
scales. Blaze ‘25 inch, orange-brown with coarse whitish fibre.s run- 
ning through, Shoots grey-torqentose when young, Twigs with 
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numerous small circular lenticels- Leaves 2*5 — 5*5 by 1-2*5 inches, 
ovale-oblong or elliptic, acute, base usually rounded, minutely crenate- 
serrate, sub coriaceous, minutely pubescent and dull green above, finely 
grey-tomentose beneath , mth 8—12 pairs of arcuate secondary nerves pro- 
minent beneath. Petiole *3—1 inch long, grey-tomentose, channelled 
above. Flowers '1— '2 inch diameter, yellowish-green, 5-merous, bisex- 
ual, in grey-tomentose cymes which are arranged in .axillary racemes 
1 — 3 inches long, usually bearing a few small leaves. Pedicels *1 inch 
long or less. Fruit *2 — '3 inch diameter, globose or slightly obovoid, 
indistinctly 3-lobed, purplish-black. Seeds 2 — 4. 

Occurs throughout the hills between 3,000 and 7,000 leet. Fairly common in dry 
miscellaneous forest ; often fonnd on bot southern aspects on a limestone soil. I liave 
measured an unsound tree 5 feet girth and 25 feet high near Naini Tal. Flowers : Jnly- 
September. Fruit : October-Becember. 

4, Rhamnus procumbens, Edgeiv- — A small evergreen shrub with 
creeping or prostrate stems, rarely suberect and attaining 6 feet high and 
*75 inch diameter. Young shoots pubescent. Leaves alternate, large 
and small leaves usually alternating in regular order; the larger *8 — 2*5 
inches long, lanceolate, narrowed at both ends; the smaller *25 — *7 inch 
long, ovate or orbicular with rounded base and obtuse or rounded tip; all 
cuspidate-serrate, glabrous, dark glossy. green above, paler and glossy 
beneath, midrib depressed above and prominent beneath, main lateral 
nerves 3 — 4 pairs rather indistinct. Petiole ‘05 — *15 inch long. Flowers 
*1 inch diameter, green, 5-merous, bisexual, axiIIa^J^ usually solitary. 
Pedicels ‘2 — *3 inch long, filiform. Fruit ‘15 — ‘2 inch diameter, sub- 
globose, blue-black, containing 2-3 seeds embedded in p'rple juicy pulp. 

Occurs throughout the hills between 6,000 and 9,000 feet. Generally scarce hu'- 
sometimes not uncommon on limestone soils, usually in open p^^aces and on rocks. 
Flowers : June — August. Fruit : January — ^.April, 

5. Rhamniis prostrata, Jac.quem. Vern. Koni or Kauntia, NO. — 
A dwarf deciduous rigid shrub with dense interlacing branches wh’ch 
often became subspinescent at the tips. Stems 1 — 3 feet high and up to 
1 inch diameter, erect or spreading and decumbent. BarE smooth, 
peeling off in thin lateral rolls. Blaze bright orange- jellow, with white 
hair-like fibres running through. Young sho'ots pubescent. Leaves 
alternate (fascicled on dwarf shoots), ’3 — ‘8 by ’2 — ‘3 inch, elliptic or 
elliptic-oblone, obscurely serrate or 'sometimes entire, fflahrbus or min- 
utely tomentose on both sides, rather glossv on both surfaces. Flowers 
minute, green, fascicled on arrested 'side-shoots. Pedicels '1 — '15 inch' 
long, slender. Fruit ‘2 inch long, obovoid, 3-lobed, 3-celled, contain- 
ing 2-3 seeds. 

Occurs on the drier ranges bordering Tibet between 10,000 and 14,000 feet. Fairly 
common on open stony south slopes, also sometimes in blue pine and deodar forest. 
Flowers : May. Fniit : August. 
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6. HOVENIA., TOwnl). 

A tree. Leaves alterimte. Flowers in axillary and terminal cymes. 
Calyx 5-fid; tube broadly obconical. Petals 5, inserted below the disk 
clawed. Stamens 5, a little longer than the petals. Disk lining the 
calyx-tube, the margin free and hairy. Ovary sunk in the disk, 3-celled ; 
style 3-cIe.ft. Fruit indehiscent, 3-lobed, with thickened pedicels. 

Hovenia dnlcis, Thumb. Vern. Wonga or Charlmttia. NO, — A 
medium-sized or large deciduous tree up to 11 feet girth and 100 feet 
high. Bark of young trees smooth, pale ashy or whitish; of old trees 
pale brown, rough, with deep and regular vertical furrows up to 1*5 
inches apart. Blaze *4 — 1 inch, rather fibrous, pink or pinkish-brown. 
Young shoots pubescent, with elongated pale lenticels. Leaves 4 — 6 by 
. y 2-3*5 inches, ovate or elliptic, acuminate, base often unequal, 3-nerved, 

membranous, serrate, glabrescent above, hairy on the nerves beneath; 
lateral nerves 3 — 5 pairs, arching and anastomosing within the margin. 
Petiole *5 — 1 inch long. Flowers , *2 inch diameter, greenish-white, in 
solitary or twin, axillary and terminal, . pedunculate, rnany-flowered., 
tomentose cymes 1-^3 inches long. Pedicels ‘05 inch long, slender. 
Fruit *3 inch diameter, globose, succulent, 3-celled and 3-seeded with a 
tough outer covering wbfch separates from the membranous endoc!arp. 
The cyme-branches thicken irregularly as the fruit ripens and become 
fleshy. , ; 

Occnrs tbroiighoiit the central and inner hill ranges, between 3,000 and 6,000 feet. 
Bather scarce and nsually found’ in' moist shady forest often bordering streams. 
lateral woody shoots -usually about 1 foot long are mostly deciduous a-od may be found 
collected beneath the tree when the leaves have fallen. Flowers : May- June. Fruit ; 
October — ^December. 

6 SAGEEETIA, Brongn. 

Straggling or climbing shrubs, usually armed with thorns which are 
frequently recurved. Leaves subopposite; stipules minute, deciduous. 
Flowers hermaphrodite, small, in fascicles, the fascicles arranged . in 
spikes or panicles. Calyx-tube hemispheric; lobes 5, acute.. Petals 5, 
clawed, enclosing the stamens. Stamens 5, about equalling the petals. 
Disk cup-shaped, filling the calyx-tube, margin free, 5-lobed. Ovary 
free, enclosed by the disk, 3-celled; style short; stigmas 3. Fruit 
globose, 3-celled, indehiscent ; pyrenes 3. 

I. — Climbers or- rarely suberect with sarmentose . 

branches. Armed with stout de’flexed lateral thorns. 

Leaves exceeding 2' inches long. 

1. Panicles often 12 inches long or more ... 1. oppositifolla.. 

2. Panicles shorter than the leaves ... ... 2. hamosa, 

IL — An erect shrub with' stiff- branches. Pometimes 

armed with' terminal straight ihorns. Leaves ncij/J | 
exceeding 2 inches long ... ... ... 3. theezqM. 
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1« oppoSitifollE, Brongn. Verii. Abinkand^ NG. 

Abinkamaj RK. LoJidri, A. — ^A subdeciduous shrub with sannentose or 
climbing branches, the stems attaining 50 feet high and 5 inches dia- 
meter. ITsualty armed with stout, straight, sometimes leaf-bearing, 
thorns up to 1‘5 inches long, mostly deflexed. Bark smooth, grey or 
pinkish-brown, exfoliating in patches and exposing the pale buff under- 
bark. Blaze *25 inch, hard, not fibrous, pink. Young shoots tomeiitose. 
Leaves 2 5 by 1 — 2*5 inches, ovate-oblong, acute or acuminate, 
serrate but som.etimes obscurely so, clothed when young 
especially beneath with deciduous woolly tomentum, base rounded or 
subcordate, subcoriaceous, with 5 — 9 pairs of lateral nerves strongly 
impressed above and prominent beneath, glabrous and glossy on both 
surfaces when mature. Petiole *2 — ‘5 inch long. Blowers *05 — *1 inch 
diameter, greenish-yellow, sessile, in long, narrow, terminal, villous 
panicles, the lower branches usually in the axils of leaves. Fruit *2 — *3 
inch long, obovoid, black' or purplish-red when ripe. 

Occurs tlirougliout the hills between 2,000 and 7,000 feet. Fairly common, of'en in 
hedgerows or secondary forest. Flowers September-October. Fruit: Apri,^ — June. 

2. Sageretia hamosa, Brongn.- — ^A climber with long slender 
straggling branches, usually airmed with stout deflexed thorns. Bark 
reddish-brown. Twigs ribbed or lined ^ closely lenticellate. Young 
shoots and immature leaves sparsely hairy and soon becoming quite 
glabrous. Leaves 2*5-5*5 by 1*25—2 inches, elliptic-oblong or oblong- 
lanceolate, acuminate, base rounded, finely and closely serrate, with 
7 — 10 pairs of lateral nerves impressed above and prominent beneath, 
shining on both surfaces. Petiole *15— *4 inch long. Flowers small, 
sessile, in terminal and axillary villous panicles shorter than the leaves. 

Specimens, in leaf only, of this plant have been collected by Mr. W. J. Lambert 
in East Almora where he found it growing at 8,000 feet in the XJkhaldhunga Eeserve and 
again at 6,000 feet at Fanwanoula in the Central Almora Division. Though only in 
leaf, the specimens are fairly conclusive. Flowers ; September-October. 

3. Sageretia theezans, Brongn. Vern. Kutku, Khadgu or 
Kurkha, NG.— An evergreen shrub 5—10 feet high with stiff branches 
sometimes terminating in thorns. Twigs pubescent. Leaves *5 2 
inches long, elliptic or suborbicular, coriaceous or subcoriaceous, serrate 
or almost entire, glabrous or nearly so, with 4 — 6 pairs of lateral nerves. 
Petiole *05 — *2 inch long, tomentose on the upper surface. Flowers less 
than ‘1 inch diameter, green, sessile, in axillary and terminal interrupt- 
ed spikes or panicles shorter than the leaves. Fruit ‘2 inch long, black. 

Occurs 111 North Garhwal along, the main Himalayan range between 4,000 and 
8,000 feet. Very common along the Dhauli valley between Josliima^ and Tapobon where 
it grows in open scrub forest bordering cultivation. Flowers : May-June. 
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7. GOUANIA, Lmn. 

Unarmed shrubs, climbing by means of tendrils on the branchlets 
and uit the base of the inflorescence. Leaves alternate; stipules deci- 
duous. Flowers small, polygamous, fascicled on the racliis of spikes or 
racemes which are sometimes pailicled. Calyx-tube short ; lobes 5. 
Petals 6, inserted below the margin of the disk. Disk filling the calyx- 
tube, with 5 rounded or horn-like lobes alternate with the stamens. 
Stamens 5, enclosed within the petals. Ovary sunk in the disk, 3-celled ; 
style 3-cleft ; ovules solitary. Fruit coriaceous, inferior, 3- winged or 
sharply angled, splitting into 3 cocci through the wings and leaving a 
slender axis. 

Gouania leptostachya, DC . — A large rambling climber with stem 
up to 5 inches diameter and 80 feet high. Tendrils up to 8 inches long, 
terminal. Twigs smooth, terete, often pendent, bright green at first. 
Bark brown, rough, with a fine network of deep or shallow furrows. 
Blaze *2 — *6 inch, pink to deep claret-red, sometimes with a few’^ pale 
bands towards the exterior, juice turning blue or purple on the blade 
of a knife. Leaves 2*5 — 4*5 by 2 — 4 inches, ovate, abruptly acuminate, 
cordate, crenate, pubescent on the nerves beneath when young, dark 
glossy green above, pale and rather glossy beneath, with 4 — 7 paii^ of 
arcuate secondary nerves prominent beneath. Petiole 'iS—S inches 
long, channelled. Flowers ‘2 inch diameter, creamy- white, fascicled on 
the rachis of simple or' panicled terminal pubescent racemes 6 — 12 inches 
long. Pedicels *05 inch long. Capsule *4 inch long, 3-winged, brown 
and dry. Seeds 3, dark brown, polished. 

Occurs throughout the subhimalayan tract and outer hill ranges between 1,000 and 
3,000 feet. Common in dry miscellaneous forest, also in swampy ground. Flow^ers ^ 
August- September. Fruit : ‘ January-February. 

8. HELINUS, E. Meyer. 

Unarmed shrubs, climbing by means of tendrils. Leaves alternate, 
entire; stipules small, deciduous. Flowers small, umbellate. Calyx 
5-lobed. Petals 5, inserted on the margin of the disk. Disk epigynous, 
filling the calyx-tube. Stamens 5, as long as the petals. Ovary inferior, 
3-celled; style short, 3-cleft; ovules solitary. Fruit 3-celled, tardily 
separating into 3 crustaceous. cocci attached to a central axis, the cocci 
dehiscent interiorly. 

Helinus lanceolatus, Brandis . — ^A slender evergreen climber with 
flexible wiry stems up to 25 feet high and ‘5 inch diameter, climbing by 
ineans of simple terminal tendrils np to 2 inches long. Twigs green, 
faintly striate, glabrous or puberuloits. Bark slightly rough, reddish- 
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brown. Leaves 1'5 — 3 by' *4 — 1*3 inches, smaller: to wards ■ the ends 
of the shoots, lanceolate, entire, gradually naifrowed to a |)oiiit, base 
rounded, glabrous or nearly so, paler and somewhat glaiiGoiis beneath 
with 4“5 pairs of secondary nerves, the lowest pair basal. Petiole up to 
‘6 inch long, slender, hairy. Plowors '15 — ‘25 inch diameter, greenish- 
yellow j in slender peduncled cymes which are axillary or paniculate by 
reduction of the leaves. Oalyx-lobes first white then pale yellow inside, 
green outside. Petals minute, folded round the filaments. Disk 
shining, white. Peduncle '5 — ^1 inch long. Pedicels filiform, *1 — ‘3 
inch long. Pruit capsular, ‘2-‘3 inch diameter’, obovoid, S-seeded. 
Seeds shining, black. 

Occurs tliroughoTit the area between 1,500 and 4,000 feet. Fairly common on 
dry sonthsra aspects and in secondary scrub forest. Flowers: February— May. Fruit: 
May- June. 
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XXVII.— VITACE^. 

Erect or climbing shrubs, rarely small trees, the former usually 
tendril-bearing. Leaves alternate, simple or compound, stipulate ; 
petiole often thickened at the base. Flowers regular, hermaphrodite or 
unisexual, in cymes usually opposite the leaves ; peduncles often trans- 
formed into tendrils or tendril-bearing. Calyx small, 4 — 5-lobed or 
truncate. Petals 4 — 5, valvate, free or connate, caducous. Disk 
annular or expanded. Stamens 4-5, opposite the petals, inserted on 
or outside the disk. Ovary usually sunk in the disk, 2 — 6-celled; ovules 
1-2 in each cell ; style short ; stigma small. Fruit an indehiscent 1 — 6- 
seeded berry. 

Climbers. Stamens free. Ovary 2-ceiled ... ... 1. Vitis, 

Erect. Stamens connate and adnate to the petals. 

Ovary 3— 6-celIed. ... ... ... ... 2. Leea. 

. 1. VITIS, Linn, 

Herbs or shrubs climbing by means of a modification of the stem 
or branches into tendrils, which sometimes bear the inflorescence. 
Leaves simple and palmately nerved or digitate or pedate. Flowers 
4-5-merous. Petals often calyptrate. Disk of glands or lobed or 
annular. Stamens free. Ovary 2-celled, very rarely 4-celled, surround- 
ed at the base or half way up by the disk; ovules 2 in each cell. Berry 
1 — 4-seeded. 


-Leaves simple, often angled or lobed (-usnally 3- 
foliolate in no. 4). \ 

A. Flowers 4"meron8, red. Stem perennial. 

Inflorescence not bearing tendrils ... 1. 

B. Flowers 6-merous. Inflorescence usually 

tendril-bearing. 

1. Flowers red. Stems annual- 

(a) Leaves glabrescent when mature ... 2. 

Ih) Leaves witli a persistent dense felted 
tomentum beneath. 

(i) Leaves simple ... ... ...-3. 

(w) Leaves usually trifoliolate ... ... 4. 

2. Flowers green. Stems perennial. 

(a) Leaves 1*5 — 4 inches broad, glabrescent ... 5. 
(h) Leaves 4 — 8 inches broad, hairy. 

(t) Lower surface of mature leaves only 
hairy on the nerves ... ... 6. 

(ii) Lower surface of mature leaves clothed 

all over with dense rusty tomentum ... 7. 


repanda. 


latifoUa. 


rugosa. 

divaricata, 

parmfolia. 


pedicellata. 
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II.—Loaves a-foliolate. Flowers usually 4-merous, green. 

Id florescence not bearing tendrils. 

1. Petiolule of terminal leaflet 0-^-2 inch long 8. semicordata. 

2. Petiolule of terminal leaflet '2 — 1 inch long 9. trijolia. 

Ill, — Leaves 5-foliolate as a rule. 

A. Leaves pedate (rarely digitate by suppression). 

1. Leaves more than 1*5 inches broad ... 10. lanceolaria. 

2. Leaves less than 1*6 inches broad. 

(a.) Steins climbing by means of adventitious 
roots as well as tendrils. Midrib and 
secondary nerves conspicuously pale 
above ... ... ... ...11, capriolata, 

{b) Stems climbing only by tendrils. Midrib 
and secondary nerves not or scarcely 
paler above. 

(() Seed deeply corrugated on the sides and 

with 3 prominent dorsal ridges ... 12. affine, 

{it) Seed rugose all over with a single dorsal 

depression ... ... ... 13. species. 

B. — Leaves digitate. 

1. Tendrils palmately 5 — ^9-braiiched ... ... 14. ohtecta. 

2, Tendrils simple ... ... ... 15. Parkeri. 

4. ¥itis repanda, W. and A Vern. Pan4agula, E. — large 
deciduons cHixiber with stems up to 6 inches diameter and 80 feet high. 
Bark pale brown, rough, slightly corky and more or less deeply furrowed. 
Blaze ‘35 — '5 inch, rather crisp, fibrous, pale orange, the juice turning 
purplish-black on the blade of a knife. Young shoots, underside of 
leaves and inflorescence clothed with fine caducous rusty tomentum. 
Tendrils several times forked, but often only the main axis and lowest 
branch subsequently develop. Leaves simple, 5 — 10 and sometimes up 
to 15 inches diameter, broadly ovate or orbicular, deeply cordate, more 
or less sharply toothed the main nerves projecting beyond the margin of 
the leaf in points, dull green, glabrous or nearly so when mature. 
Petiole varying in length up to 12 inches. Flowers dull red, 4-merous, 
in umbels terminating the branches of a pedunculate branched leaf- 
opposed cyme. Pedicels ’1 — *3 inch long. Petals usually not cohering 
at the apex, rusty-pubescent outside. Fruit ‘3-*4 inch long, pyriform, 
usually 1-see'ded. 

Occurs throughout the area up to 4,000 feet. Very common in sal forest especially 
on north aspects. I have not separated V. rosea, Royle which according to Duthie differs 
in its larger leaves, pink instead of white (sic) flow^ers, and fusiform fruit. Flowers : 
dune- July. Fruit : July- August. 

2, Yitis latifolia, Roxh. Vern. Bhimana, BMmra, (these 
names are also applied to other vines especially V. mgosa, Wall.) — A 
climber with annual stems 10-20 feet long and *3 — ‘5 inch diameter 
which are scarcely woody. Bark smooth, green, often tinged purple 
especially at the nodes, covered with a thin glaucous bloom. Young 
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shoots glabrous or nearly so, Tendrils forked. Leaves simple, 

5 — 10 inches broad, orbicular, 3— 7-angIed or-lobed, sometimes lobeii 
half way down, crenate-serrulate or dentate, cordate, mealy when very 
young, glabrescent or with pubescent nerves when mature, often tinged 
with pink or purple beneath, base 5— 7-nerved. Petiole varying in 
length up to 8 inches, deeply grooved above. Plowers *1 inch diameter, 
dark red, S-merous, in pyramidal panicled pubescent cymes borne on a 
very stout peduncle together with a forked tendril. Petals not cohering 
at the apex, recurved, glabrous on both surfaces. Stamens bright 
yellow. Pruit ‘3 — ^*35 inch diameter, globose, black, succulent. 

Occurs throTighoTit the area up to 4,000 feet. Very common in the subhimalayan 
tract, but rather scarce within the hilis. Frequent in secondary scrub growth. Flowers : 
July- August. Fruit: September- October. 

3. Yitis ragosa, Wall. Syn. V. Madden^^^ 

Chhipari, G-, (this name is also applied to most other species of Vitis),~ 
A climber wuth scarcely- woody annual stems 2—10 feet long and up to 
*75 inch diameter usually trailing over the ground. Stem with shallow 
longitudinal ribs and numerous small warty excrescences, usually pink 
or red. Leaves 5 — -18 inches diameter, broadly ovate or suborbicular, 
apex acute, base deeply cordate, minutely toothed, often obscurely 
3— 8-lobed, all the nerves depressed on the upper surface, base 5-nerved, 
upper surface clothed with long woolly tomentum when young pubescent 
when mature, lower surface clothed with persistent dense felted tomen- 
tum varying from greenish-white to deep rusty-red. Petiole 2 — ^9 inches 
long, stout, usually pink or red. Flowers minute, red, 5-merous, in 
spreading branched pedunculate panicles 1 — 5 inches long, the branches 
densely woolly-tomentose, the peduncle often bearing a bifurcated tendril 
*5 — 3 inches from the base. Pedicels *05 inch long or less, stout. Fruit 
'3-*4 inch diameter, globose, black, shining. Seeds 1 — 4. 

Occurs throughout the hills between 5,500 and 7,000 feet. Fairly common on 
steep grassy or rocky slopes either in open forest or on bare slopes, especially on limestone. 
The woody rootstock is frequently wedged into crevices in rocks. Flowers : June- July. 
Fruit : September — ^November. 

3. Yitis diiaricata, Wall. — climber with scarcely-wbody annual 
stems arising from a perennial woody rootstock. Stems 10 — ^20 feet long 
and up to '5 inch diameter, deeply striate, usually pink or reddish, 
clothed with long, whitish, cottony, caducous tomentum. Leaves usually 
3-foliplate, but sometimes simple or more or less deeply 3-Iobed especially 
towards the end of the shoot. Petiole up to 5 inches long, striate on one 
side, usually pink or reddish. The simple or lobed leaves np to 6 by 
5 inches, ovate, cordate. The terminal leaflet of trifoliolate leaves up 
to 8 by 3'5 inches, elliptic-lanceolate or narrowly ovate, base cuneate; 
the lateral leaflets smaller with very oblique base ; all acuminate, finely 
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cuspidate-serrate or siibentire, thin, membranous, all the nerves very 
depressed above, clothed on both surfaces with cottony tomentum when 
quite young, minutely pubescent above and more or less densely clothed 
with pale woolly tomentum beneath when mature. Flowers small, red, 
5-merous, in dense 2-3-chotomous divaricate tomentose cymes. Ped- 
uncle 2 — 6 inches long, bearing a bifurcated tendril below the flowers. 
Petals spreading. Fruit '2 — ‘4 inch diameter, globose, black. 
Seeds 1 — 4. 

Occurs throng'lioufi the hills between 4,000 and 7,000 feet. Fairly common in 
open forest or on bare ground. F.I.o’wers : July. Fruit : October-November. 

5. ¥itis pamfolia, .Roxb , — A deciduous climber with slender 
trailing stems up to 15 feet high and 1 inch diameter. Bark dark 
reddish-brown, rough, peeling off in long fibrous strips. Young shoots 
glabrous,* only the flattened tip clothed with pink hairs. Tendrils up 
to 5 inches long, forked once about the middle. Leaves 2 — 6 by 1*5 — 4 
inches, ovate, base truncate or cordate, acuminate, sharply semte some- 
times deeply so, often 3-lobed, thin, membranous, bearded in the 
axils of the 5 strong basal nerves beneath, otherwise glabrous on both 
surfaces or puberulous on the nerves beneath, glossy on both surfaces 
especially beneath. Petiole ‘7 — 2 inches long, minutely pubescent 
when young, ultimately glabrous. Blowers minute, green, scented,"* in 
umbellate fascicles arranged in narrow usually bifurcated panicles 1 — 3 
inches long. Pedicels *l-‘2 inch long, slender. Petals 5 (rarely 6), 
cohering at the apex. Fruit *2 — *4 inch diameter, globose, black. 
Seeds 1 — 4, smooth. 

Occurs throughout the hills between 2,000 and 6,000 feet. Fairly common in mixed 
hnn} and chir forest and in secondary miscellaneous forest. Flowers : April-May. Fruit : 
July- August. 

. 6. Yitis pedicellata, Laws. — A large deciduous climber with stem 
up to 4 inches diameter and oO feet high. Bark reddish-brown, rough, 
exfoliating in .fibrous strips. Tendrils forked. Young shoots and very 
young leaves densely clothed with caducous rusty tomentum. Leaves 
simple, 6 — 10 by 4'5 — 8 inches, broadly ovate, cordate, sometimes 
shallowly 3-lobed the lobes with shortly acuminate tips, dentate the teeth 
apiculate, ultimately giabrescent above but persistently hairy on the 
nerves beneath with stiff spreading rusty hairs, base 5-nerved, the second- 
ary nerves prominent beneath. Flowers o-merous, in umbels terminating 
the branches of pyramidal, panicled, pubescent cymes 1 — 3 inches long 
borne on rather slender long peduncles together with a simple tendril. 
Pedicels filiform, -OS— ’2 inch long. Petals green, cohering at the apex, 
glabrous outside. Fruit '3 inch diameter, globose, black, with 2-3 
pyiiform seeds, 
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This vine is common in the oak forests of the Malla Chandpnr and Kankrakhet 
reserves in ISTorth Garhwal, but its further distribution is uncertain. It is found between 
6,000 and 8,500 feet. Mowers : June-Jnlj. Fruit: October. My specimens numbers 
415, 462 and 673 are taken as belonging to this species. 

7. ¥itis lanata, Roxb. Vern. Pulidna or Pudtna^ G*. Purdni 
or Purain^ A . — A large deciduous climber with stems up to 8 inches 
diameter and 60 feet high. Bark rough, dark reddish-brown, peeling 
off in fibrous strips. Blaze *2— *4 inch, very fibrous, white. Young 
shoots, petioles and undersurface of leaves covered with white felted 
tomentum, or sometimes reddish-brown on the shoots and petioles. 
Tendrils bifurcating once, and then one of the two branches bifurcating 
again. Leaves 4 — 9 by 4 — 8 inches, broadly ovate from a truncate or 
cordate base, sometimes angled or obscurely lobed, shortly acuminate, 
dentate or sharply serrate, glabrous or nearly so above when mature, 
densely clothed beneath with deep rusty tomentum. Petiole 1*5 — 7 
inches long. Flowers 5-merous (sometimes 6), scented, in rather dense 
pyramidal densely tomentose panicles 2*5 — 8 inches long usually bearing 
a bifurcated tendril 1-2 inches from its base. Petals green, cohering at 
the apex, glabrous outside. Pedicels slender *05 — *15 inch long. Fruit 
*3 inch diameter, black with a transparent bloom. Seeds 1 — 4, obovoid. 

Occurs throughout the hills between 3,000 and 7,000 feet. Common in banj forest, 
also in dry** miscellaneous forest below the oak zone especially in ravines. Flowers : 
April — June. Fruit: June- July. 

8. Yitis semicordata, Wall, Syn. Vitis Mmalayana, Brandis. 
Vern. Laderi or Lddiili^ G. — K large deciduous climber with stems up 
to 6 inches diameter and 100 feet high. Bark brown, very rough, deeply 
furrowed. Blaze 1 inch, coarsely fibrous, pink. Young shoots glabrous 
or pubescent. Tendrils branched, usually ending in adhesive disks. 
Leaves palmately trifoliolate. Petiole up to 5 inches long. Terminal 
leaflet 3 — 6 inches long, ovate or obovate, base cuneate or rounded, tip 
long-acuminate, margin coarsely cuspidate-serrate; lateral leaflets very 
oblique, one side subcordate; dull green above, pale and somewhat glau- 
cous or sometimes purplish-pink beneath, thin, membranous, Petiolu- 
les 0 — ‘2 inch long. Flowers small, yellowish-green, 4- or 5-merous, in 
terminal or leaf-opposed lax divaricate cymes up to 4 inches diameter, 
shorter than the leaves. Petals ending in a conical hood, spreading and 
soon reflexed. Fruit *2 — *3 inch diameter, purplish-black, subglobose. 
Seeds 1 — 4. 

Occurs throughout the hills between 5,000 and 9,500 feet. Very common in oak, 
spruce and silver fir forests. Some plants have leaves which are pubescent on the nerves 
beneath, others are entirely glabrous, but it seems unnecessary to draw any distinction 
between the two varieties which are often found growing together. The leaves turn 
bright orange or red before falling. Flowers : May—- July. Fruit : September— November. 
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9« ¥itis tFifoIia, Linn. Syn; V. carnosa, Wall.— ^ climber with 
sometimes herbaceous sometimes distinctly woody (thongh soft and 
rather succulent) stems up to 2 inches diameter and 15 feet high. Bark 
rough with numerous small pale brown lenticels. Young shoots pubes- 
cent or villous. Tendrils slender, branched, ending in adhesive disks. 
Leaves pinnately 3-foliolate. Petiole 1—3*5 inches long. Leaflets 
usually 2 — 5 by l‘5-2*5 inches, the terminal usually elliptic or obovate, 
the lateral usually broadly ovate and often obliquely cordate at the base 
or cuneate, apex acute, coarsely crenate or irregularly dentate, clothed 
more or less on both surfaces with whitish pubescence. Petiolule of 
terminal leaflet up to 1 inch long, of the lateral 0 — *2 inch long. 
Flowers ‘25 inch diameter, 4-merous, in dax, divaricate, long-peduncled, 
thinly hairy cymes 2-3*5 inches across. Petals green, not cohering at 
the apex, soon reflexed. Disk whitish. Fruit *5 — *7 inch diameter, 
depressed-globose, black. Seeds 2 — 4. 

Occurs in the subhimalayan tract and outermost hill ranges up to 2,000 feet. It 
is apparently scarce. Flowers : May — July. Fruit : October — ^December. 

10* Yitis lanceolaria, — A large evergreen climber with stems 

up to 9 inches diameter and 60 feet high. Stems more or less flattened 
or compressed, often very considerably so. Bark pale brown, slightly 
rough with conspicuous raised lenticels but not corky or dedj)ly 
furrowed. Blaze not fibrous, pink or white with yellow streaks, juice 
rather slimy and turning purplish-black on the blade of a knife. Tend- 
rils simple, often stout. Twigs smooth, green, glabrous, with prominent 
lenticels. Leaves pedately or rarely digitately 5-foliolate, or some- 
times trifoliolate by suppression, very rarely pedately 7-foliolate, 
glabrous. Petiole 2 — 7 inches long, terete or slightly flattened, the 
basal *6 — inch swollen. Terminal leaflet 5 — 8 by 2-3*5 inches, 
elliptic-oblong or narrowly obovate, abruptly acuminate, rather distantly 
crenate-serrate except towards the base, base acute, lateral nerves 
7 — 10 pairs; the lowest pair somewhat oblique and about half the size 
of the terminal; all rather fleshy, dark and slightly glossy green above. 
Petiolule of terminal leaflet ‘5 — ^1*75 inches long. Stalk of lateral pedate 
branch up to 1 inch long. Flowers small, green, 4-merous, in sub- 
corymbose axillary puberulous cymes, the branches terminating in 
umbels. Fruit *4 — ‘6 inch diameter’, globose. Seeds 1 — 4. 

Occurs throughout the subhimalayan tract and outer hill ranges between 1,500 and 
4,000 feet. Fairly common in ravines and along the banks of streams. Flowers : April. 
Fruit : March. 

11. Yitis capriolata, Don. — medium-sized evergreen glabrous 
chmber with .stems up to 1*5 inches diameter and 80 feet high, the 
upper branches often hanging in dense leafy festoons. The stems 
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develop numerous adventitious roots whicli are made more use of for the 
purpose of climbing than the tendrils. Tendrils 2 — 6 inches long, 
bifurcating once within a distance of 2 inches of the tip. Leaves 
pedately 5-foliolate. Petiole l-2‘5 inches long, grooved. Stipules 
persistent, triangular, '1-* 2 inch long. Terminal leaflet 2-3 times as 
long as the smallest lateral pair, 1*6 — 3 inches long, elliptic-lanceolate or 
obovate, acute; all leaflets crenate, the 6 — 13 pairs of arcuate secondary 
nerves terminating in .points which are raised at an angle with the 
leaf-surface, midrib and lateral nerves distinctly pale above; the lowest 
pair of leaflets more rounded and with oblique base. Petiolule of 
terminal leaflet *1— ‘4 inch long. Flowers small, pale green, 4- or 
6-merous in few-branched glabrous umbelliform cymes 1—3 inches long 
terminating in umbels. Primary peduncle ‘25 — ^1 inch long though 
often appearing longer owing to the suppression of leaves immediately 
below the inflorescence. Petals at once reflexed, with a small hollow 
horn at the tip. Fruit ‘3 inch diameter, globose, black. Seeds 1-2. 

Occurs throughout tlie hills between 5,500 and 7,000 feet. Common in shady oak 
forest and moist ravines, where it is often found creeping over precipitous rocks. Plowers : 
June— -September. Pruit : November. 

12. Yitis affine, Gugrn^pain.— A slender evergreen climber with 
stams, which are scarcely woody, up to 20 feet high and *25 inch 
diameter. ^ Glabrous except the pedicels which bear scattered minute 
hairs when young. Not climbing by, and probably never producing, 
adventitious roots. Tendrils 4 — 7 inches long, bifurcating once within a 
distance of 2 inches of the tip. Leaves pedately 5-foliolate. Petiole 
*75 — ^2*5 inches long, the basal half somewhat swollen. Stipules 
persistent, triangular, *15 — ‘2 inch long. Terminal leaflet twice the 
size of the lateral pairs, 2 — 4 by *5 — 1 inch, lanceolate, acuminate; all 
leaflets crenate, the 8 — 12 pairs of lateral nerves terminating in points 
which are raised at an angle with the leaf-surface, the midrib and 
lateral nerves not noticeably paler above ; the lateral pairs broader ; the 
lowest usually obliquely ovate. Petiolule of terminal leaflet *15 — ‘5 inch 
long. Flowers *15 — *2 inch diameter, greenish, 4-merous in few- 
branched minutely hairy nmbelliforto cymes 2 — 4 inches long terminat- 
ing in umbels. Primary peduncle *75 — 3 inches long. Petals terminat- 
ing in a reddish-brown hollow horn. Stamens minute. Fruit *3 — *5 
inch diameter, globose, shining, black’. Seeds 1-2, usually 1, *2 inch 
long, ovoid, ^ides deeply corrugated, with 3 prominent ridges on the back 
formed by 2 parallel depressions. 

Occurs throughout the hills between 6,500 and 8,500 tet. Pairly common in dense 
shady forest on north aspects, frequently associated with Quercus dilatata. Plowers : May- 
June. Pruit : September. The indentification of this species is by Mr. G-agnepain himself 
who has named many sheets in the herbarium at Debra Dun. My description is based 
on my numbers 621, 633, 693, 833 and 1234. - . 
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18. Yitis, sp.~k small glabrous climber with stems up to 20 feet ■ 
high and ‘5 inch diameter; not climbing by means of adventitious roots. 

Tendrils 4 — 6 inches long, bifurcating once within a distance of 2 inches 
of the tip. Leaves pedately 6-foliolate. Petiole 1' 5—3 inches long, 
terete, the basal portion somewhat swollen. Stipules persistent, 
triangular, '1 inch long. Terminal leaflet 2-3 times as long as the 
smallest lateral pair, 3 — 6 inches long, elliptic-lanceolate or elliptic, 
acute or acuminate ; all leaflets crenate, the 8 — ^16 pairs of arcuate 
secondary nerves terminating in points which are raised at an angle with 
the leaf surface, the midrib and lateral nerves not noticeably paler above ; 
the lowest pair of leaflets with oblique base. Petiolule of terminal 
leaflet ‘3 — '8 inch long. Flowers small, pale green, 4-merous, in few- 
branched glabrous umbelliform cymes 1 — 3 inches long terminating in 
umbels. Primary peduncle ‘5 — 1'5 inches long, though often appearing 
longer owing to the suppression of leaves immediately below the inflores- 
cence. Petals at once reflexed, with a small hollow horn at the tip. 

Fruit '3 — ‘4 inch diameter', globose, black. Seeds 1 — 3, '25 inch long, 
ellipsoid, rugose all over with a single dorsal depression. 

Occurs throughout the central and outer hill ranges between 3,500 and 6,000 feet. 

Pairly common. Flowers: September. Fruit: January-February. This plant has hitherto 
been c(.n.fused with F. caftiolatay Don. from which it is in my opinion quite distJhct, 

My description is based on my numbers 676, 577, 1028 and 1203. • 

14. Yitis obtecta, Wall. — ^An evergreen climber creeping over the 
surface of the ground or climbing up the stems of trees to which it 
closely adheres by means of tendrils and numerous adventitious roots, 
the stem attaining 40 feet height and 1 inch diameter, but usually half 
this height. Tendrils consisting of a stout stalk '1 — '25 inch long 
terminating in 5 — ^9 palmately radiating simple spirally coiled branches 
■5-^1 '5 inches long which develop adhesive disks on contact. Leaves 
digitately 6-foliolate. Petiole 1'6 — 5 inches long, terete, pinkish, clothed 
with spreading pale hairs. Terminal leaflet elliptic, 2 — 4 by 1‘ 25-2 '25 , 

inches with about 6 — 8 pairs of lateral nerves; the two lateral pairs 
usually very oblique; the lowest pair usually not exceeding half the 
size' of the terminal leaflet; all distantly cuspidate-crenate, rather thick, 

.usually hairy and dull green on both surfaces, sometimes quite glabrous 
even when young. Petiolule of terminal leaflet 0 — '25 inch long. 

Flowers small, green, 4-merous, in few-branched pubescent cymes, the 
branches terminating in umbels. Fi'uit '3 — '5 inch diameter, 
elliptic or globose, shining, black. Seeds 1 — 3. 

Occurs throughout the hills between 4,500 and 7,000 feet. Gommou in shady forest 
and moist ravines especially in hanj forest. Flowers : May. Fruit : Ootober-November. 

15. Yitis Parker!, Gagnepain. — A large evergreen climber with 
stems up to 9 inches diameter and 80 feet high. . Stems terete. . Bark' 
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reddish-brown, very rough and rather corky, furrowed and often deeply 
* so. Blaze very fibrous, pink or white streaked with pink turning orange 
on exposure, juice very slimy and turning purplish-black on the blade of 
a knife. GCendrils simple, often stout and long. Twigs smooth, green, 
glabrous,, without prominent, lenticels. Leaves digitately 3 — 6-foliolate, 
never pedate. Petiole 4r— 8 inches long, terete, basal *5 inch swollen. 
Terminal leaflet 4 — 7 by 2*5 — 4 inches, elliptic, abruptly acuminate often 
caudate, lateral nerves excurrent in 3—5 short cuspidate teeth, base 
cuneate, glabrous, rather thick, dark somewhat shining green above, 
paler' and shining beneath, lateral nerves 3 — 7 pairs, arcuate ; lateral pairs 
of leaflets smaller. Petiolule of terminal leaflet *5 — 1*75 inches long, of 
the lateral shorter. Blowers small, 4-merous, in lax, rather slender, 
puberulous, subcorymbose, axillary cymes. Bruit *4— *8 inch long, 
oblong or ovoid, first reddish and finally black. Seeds ! — 3, usually 1, 
ellipsoid, *3 — *5 inch long with 6— 10 shallow transverse fur^rows. 

I first collected this vine in the Eamnagar Division where I found it fairly common 
in sal forest between 1,600 and 3,000 feet especially in moist ravines and on the banks 
of shady streams. On these specimens M. Oagnepain has named the vine V. Parkeri. 
It may however be doubted whether it is not the F. cainpylocarpa oi Enrz, but the 
description of that author is very meagre and M. O-agnepain liimself seems to have been 
m doubt as to what that species really was. F. Parkeri occurs throughout the siib- 
bim%layan tract and outer hill ranges. Flowers : November-December. Fruit : April- 
May. ^ 

2. LEEA, Linn, . v 

Small trees shrubs or herbs, erect and without tendrils. Leaves 
usually large with sheathing petiole, simple or usually pinnately decom- 
pound. Blowers small, in leaf-opposed or sub terminal corymbose cymes. 
Galyx 5-lobed. Petals 5, connate at the base and adhering to the staminal 
tube, afterwards revolute, induplicate-valvate, hooded at the apex. 
Disk or staminal tube cylindrte with 5 lobes, connate at the base with 
the ovary, furnished within with a toothed membranous fold. Stamens 
5, inserted between the lobes of the disk. Ovary 3 — 6-celled; ovule 1 in 
each cell. Berry usually succulent and 3 — 6-seeded. 

Flowers and inflorescence red. Leaflets not scabrous, 

mostly sessile ... ... ... ... 1. alata. 

Flowers green. Inflorescence not red. Leaflets scabrid 
above, shortly stalked ... ... ... 2. aspera. 

1. Leea alata, Edgew, — ^An erect stout perennial herb, the 
stems usually 1 — 3 feet high and dying back annually to a woody base. 
Leaves 1-pinnate, 3 — 7- foliolate. Leaf-rachis with 2 narrow wings 

above w;hich sometimes expand towards the base of the petiole. . Leaflets 
6 — 12 by 1 — 3 inches, oblong or oblong-lanceolate, acute, base rounded 
or rhomboid, sessile? or on petiolules up to *4 inch long, glabrous or nearly 
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SO, with 8 — 15 pairs of secondary nerves and 3— 6 serratures in the leaf- 
margin to each secondary nerve. Peduncles 3—8 inches long, pubescent. 
Flowers crowded, red, '16 inch diameter; the whole inflorescence reddish. 
Berries '3-'4 inch diameter, depressed-globose, reddish-purple. 

This species seems to occur iu the subhimalayau tract though there are no 

specimens from our area at Dehra Dun. There is however a sheet in the JBCew Herbarium 
collected by Falconer and labelled Grarhwal. Flowers : 'June-My. Fruit : October- 
November. 

2. Leea aspera, Wall Vern. Kumdli, Gen. Kunwai, R, — An 
erect deciduous herb or shrub, the stems usually 2-3 feet high, but 
attaining 10 feet high and 1‘5 inches diameter. The larger stems 
perennial, scarcely woody and containing a large succulent pith ; the 
smaller dying back to the ground, arching, ribbed. Bark smooth, 
reddish-brown. Leaves towards the ends of the shoots simply pinnate 
or with the lower pinnae trifoMolate ; lower leaves bipinnate. Petiole 
not winged. Leaflets 3 — 6 by 2-3 inches, ovate or elliptic-oblong, 
abruptly long-acuminate, base rounded or cordate, strongly often coarsely 
serrate, with 12 — 18 pairs of secondary nerves each supplying one or 
sometimes 2 teeth, upper surface scabrid with scattered pale hairs, lower 
surface pubescent on the nerves. .Petiolules ’2 — ‘7 inch long, rather 
slender. Cymes bifurcated at the base, or with a peduncle up to 2 irfches 
long, pubescent. Flowers *2 inch diameter, pale green. Berries 
*4 inch diameter, depressed-globose, slaty-green and finally blue-black. 
Seeas5. 

Occurs throughout the area between 1,000 and 5,000 feet. Very common, especially 
in chir forest. The leaves turn bright red and orange in the autumn. Flowers: lune- 
July. Fruiti: October-November. 
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XXVIII.— SAPINDACE^. 

Trees, shrubs or rarely climbing herbs. Leaves alternate or 
opposite, usually compound! stipules caducous or’ 0. Flowers regular or 
zygomorphic, generally polygamous. Calyx 4-5-lobed or 4-5-sepalQUS, 
valvate or imbricate. Petals 4-5 or 0, free, equal or unequal, often 
bearded or bearing a scale at the base within. Disk usually distinct, 
annular or unilateral, sometimes of separate glands, rar’ely wanting in 
male flowers. Stamens 4—10, usually 8, inserted inside on or outside 
the disk; filaments usualty free. Ovary entire, lobed or partite, some- 
times excenWc, 1 — 4-celledo style simple or divided; ovules 1-2, rarely 
more, in each cell. Fruit capsular or indehiscent, sometimes winged. 
Seeds sometimes arillate. 

I. — Leaves opposite. 

1. Leaves pinnate ... 

2. Leaves trifoliolate ... ... 

• 3. Leaves simple, often palmateiy lobed 

' Leaves digitate 

II. — Leaves alternate. 

1. Leaflets 2 — 4 pairs 

2. Leaflets 5 — 8 pairs 

1. TURPINIA, Vent. 

Trees or shrubs. Leaves opposite, imparipinnate. Leaflets 
opposite, serrulate. Stipules interpetiolar, deciduous. Flowers small, 
hermaphrodite, regular, in terminal and axillary panicles. Calyx 5- 
partite, lobes imbricate. Petals 5, imbricate. Stamens 5, inserted 
outside the lobed or crenulate raised disk. Ovary sessile, 3-lobed and 
3-celled; style long; stigmas 3; ovules 2 or more in each celL^ Fruit 
indehiscent, subglobose, 3-ceIled.^ 

^ Turpinia nepalensis, Wall.— A small glabrous tree up to 4 feet 
girth and 25 feet high. Bark pale brown oir whitish, rather deeply 
cracked, corky. Blaze ‘3 — ‘35 inch, pale orange-yellow mottled darker. 
Leaves 8 — 15 inches long, 3 — 7-usually 5-foliolate. Leaflets subequal, 
the terminal one 4 — 6 by 1*25—2 inches; all oblong or elliptic-oblong, 
caudate-acuminate, base cuneate acute, shallowly and evenly serrate, 
glabrous, dark rather glossy green above with pale midrib and 5 — 8 pairs 
of rather indistinct arcuate .^secondary nerves. Petiolule of - terminal 


... 1. Turpinia. 

... 2. Staphylea. 
... 3- Acer. 

... 4. A es cuius. 

... 5. Schleichera, 
... 6. Sapindus. 
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leaflet ‘6 — 1‘2 inches long, of the laterals "1 — '5 inch long. Flowers 
under '1 inch diameter, white, in long-peduncled las axillary panicles 
6 — 9 inches long with rather slender opposite primary branches. Fruit 
•3 inch diameter, globose, somewhat laterally compressed, indistinctly 
6-lobed, succulent, purplish. Seed 1. 

Occurs in the central and inner ranges between 3,000 and 6,000 feet. Scarce, and 
rare in G-arhwaL Prefers shady valleys. It is probably evergreen. Flowers ; April-May. 
Fruit : October -November. , 

2. STAPHYLEA, Linn, 

Shrubs or trees. Leaves opposite, stipulate, trifoliolate or pinnate. 
Inflorescence lateral and terminal. Flowers regular, hermaphrodite. 
Sepals 5, co.lonred, imbricate in bud. Petals 5, imbricate. Stamens 5, 
alternate with the petals, .inserted below the edge of the lobed disk. 
Ovary of 2-3 distinct carpels more or less united by their inner angles ; 
ovules 6 — 8 in each carpel. Fruit a membranous usually ' inflated 
capsule, dehiscent at the summit. 

Staphylea Emodi, Wall. Vern. Sabldta or Surkhi, NG. Kdris, 
RK . — A deciduous shrub, usually 6 — 12 feet high but attaining 6 inches 
diameter and 20 feet high. Strong adventitious shoots are often fo^ed 
near the base. Bark fairly smooth, pale grey. Blaze ‘2 — *25 inch, 
pale yellow finely mottled with orange or reddish-brown. Adventitious 
shoots smooth, greenish-or purplish-brown with pale lenticels forming 
longitudinal streaks. Young shoots glabrous. Leaves 6 — 15 inches 
long, trifoliolate. Common petiole 2*5 — 6 inches long. Terminal 
leaflet 3 — 7 by 1*75 — 3*5 inches, the lateral a little smaller; all elliptic, 
acuminate, thin, membranous, shar'ply serrate, glabrous above, pale and 
more or less pubescent when young beneath, the lateral snbsessile. 
Stalk of terminal leaflet *7 — 2*5 inches long. Flowers *4 inch long, 
white, in terminal usually drooping panicles 2 — 4 inches long. Pedicels 
',3 — '6 inch long, glabrous. Fruit an inflated bladder-Iike capsule 
2-3*5 inches long, 2-3-ceIIed and-lobed, dehiscing at the apex along the 
ventral suture. Seeds few, *3-*4 inch long, obovoid-globose, slightly 
compressed, brown, polished, with a large basal scar. 

Occurs throughout the hills between 6,000 and 8,S00 feet. Bather scarce or locally 
common and sometimes gregarious. Usually found in moist shady forest and cool ravines. 
'Flowers : April-May. Fruit ; October— December. 

3. ACEE, Linn. (The Maples.) 

Trees or sttfubs; buds .with many scales, the outer shorter, coria- 
ceous, the inner oblong, membranous, developing later. Leaves entire, . 
palmately lobed or pinnately 3— 5-foliolate. / Flowers regular, in racemes 
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or corymbs. Calyx usually 54obed, the lobes imbricate, deciduous. 
Petals as many as tbe calyx-lobes or 0, er^ct, shortly clawed. Disk 
thick. Stamens usually 8, inserted on the disk. Ovary 2-rarely 3-lobed 
and-celled, laterally compressed; cells 2-ovuied; style bipartite. Fruit 
a double samara, indehiscent ; wing large, membranous. 


I. — Leaves undivided, margin entire or serrate. 

1. Leaves pale glaucous beneath. Petiole '7 — 2 

inches long ... ... ... I, 

2. Leaves glossy green beneath. Petiole *2 — *5 

inch long ... ... ... 2. 

II. — Leaves 3 — 5-lobed, margin serrate or toothed. 

A. Leaves pale and glaucous beneath ... 3. 

B. Leaves green beneath. 

1. Leaves more than 6 inches across ... 4. 

2. Leaves less than 6 inches across. 

(a) Eacemes corymbose. Pedicels '3 — *5 

inch long ... ... ... 5. 

(b) Eacemes not corymbose. Pedicels *1 — *3 

• inch long ... ... ... 6. 

III. — Leaves S'— 7-lobed, margins entire ... ... 7. 


ohlongtim. 

icBvigatum. 

emsium. 

villosum, 

acuminatum. 

pectinatum. 

pictum. 


1. Acer oblongum, Wctll. Vern. Phandgao or Pharbanj, NG. 
Kirmoli, SG, Phatgal or Phatgab, A . — A medium-sized or large ever- 
green or su]?deciduous tree up to 8 feet girth and 80 feet high. Bark 
of young stems up to about 3 feet girth quite smooth, often with shallow 
vertical cracks; of old stems rough, pinkish-brown, exfoliating in loose 
thick woody strips. Blaze *3 — ‘6 inch, rather shortly fibrous, pink, the 
jhice turning purplish on the blade of a knife. Young shoots glabrous. 
Leaves 2*5 — 6 by ‘7 — 2*5 inches, elliptic-oblong or ovate-lanceolate, 
acuminate, entire, glaucous beneath, base usually rounded, 3-nerved, 
glabrous. Petiole ‘7 — 2 inches long. Flowers *3 inch diameter, 
pentamerous, in terminal pubescent corymbose panicles 1*5 — 3 inches 
long. Sepals greenish. Petals whitish. Fruit glabrous; wings about 
1 inch long, diverging, contracted below, back nearly straight; nuts 
angular’, clothed with white hairs within. 

Occurs throughout the area between 1,600 and 7,000 feet. Common along the 
banks of streams and in moist shady forest especially of hanj oak. I have measured a 
tree 14 feet girth and 110 feet high. The young immature foliage is often tinged bright 
pink. Blowers : February — ^April. Fruit : January — ^April. 

2. Acer laevigatum, Wall. — A medium-sized subdeciduous tree iip to 
5 feet girth and 45 feet high. Bark pale ashy, whitish in patches, fairly 
smooth. Blaze ‘5 inch, hard, only fibrous in the innermost layer, pale 
orange-yellow. Twigs bright green, usually purplish, smlooth, terete. 
Young shoots glabrous. Leayes 4— -8 by 1-2 inches, narrowly oblong- 
lanceolate, long-acuminate, distinctly serrate or subentire, undulate, thinly 
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coriaceous, glabrous or .with liufts of hair in the nerve axils beneath, dark 
glossy green on both surfaces, rachis usually tinged pink on the under- 
surface, with 8— -13 pairs of secondary nerves. Petiole '2 — '5 inch long, 
pink. Piowers ‘2 inch diameter, pentamerous, in terminal glabrous 
panicles 2-3 inches long. Petals white. Fruit glabrous ; wings ‘8 — 1 
inch long, diverging, contracted below, back nearly ' straight ; nuts 
smooth, glabrous within. 

Occurs throughout the area between 6,500 and 6,500 feet. Eather scarce, usually in 
ravines in shady oak forest. Flowers : April. Fruit : October-November. 

3* Acer caesium, WalL Vein. Kamia, NG. Khami or Kdnjiol, 
RK. Kdnchula and Kdnjula, (the last two names are used 
indiscriminately in G-arhwal for this and succeeding species of 
Acer ), — large deciduous tree up to 9 feet girth and 60 feet high. 
Bark pale grey, sometimes dark with silvery patches, rather rough 
exfoliating in irregular thin small scales. Blaze *35 — '7 inch, very 
shortly fibrous, pinkish — or orange-brown, with numerous minute darker 
specks. Twigs and young shoots glabrous, with a thin glaucous - film, 
not lenticellate. Leaves 4 — 8 by 4*5 — 11 inches, 54obed, the basal 
lobes often obscure, cordate, lobes acuminate, serrate, dull green above, 
pale and glaucous beneath, bearded in the axils of the nerves beneath, 
otherwise glabrous, basal nerves 5 prominent beneath. Petiole 3—10 
inches long, terete, glabrous, often reddish. Flowers *2 inch diameter, 
pentamerous, yeilowish-green, appearing with the young leaves, in 
terminal coiynibose puberulpus panicles l*5-2'6 inches long. Fruit 
glabrate; wings 1*5 — 2 inches long, divergent, erect or sometimes over- 
la ppi.ng, backs slightly curved; nuts dark brown, gibbous. 

Occurs thronghout the hills between 6,500 and 10,000 feet. Very common in 
forests of silver fir and Qiiercus semecarpifolia, and is somewhat pegarions. I have 
measured a tree 15 feet girth and 90 feet high. Flowers : March-April. Fruit : October- 
November. 

3. Acer villosum, Wall. Vein., Mdndm, NG. Gobar-hami, 
EE . — k small or medium-sized deciduous tree up to 7 feet girth and 
60 feet high. Bark pale brown sometimes silvery, fairly smooth. Blaze 
*35 — 1 inch, soft, very shortly fibrous, pinkish-brown, the juice turning 
purple on the blade of a knife. * Twigs and young shoots without a glau- 
cous film, lenticellate, rusty-pubescent at first. Leaves 6 — 10 by 7—12 
inches, usually 3-lobed but often more or less 5-lobed, margin distantly 
toothed', lobes acuminate, dull dark green above paler green beneath, 
glabrous, or with scattered hairs on the nerves above, densely clothed 
with soft pale tomentum beneath when yOung or glabrous except along 
the leaf margin and on the principal nerves and usually bearded in the 
leaf axils, base cordate Smerved, the secondary nerves paler and pro- 
minent on both surfaces. Petiole 2—10 inches long, terete, more or 
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less haiiy. M ‘S-’S inch diameter', pentamerous, yellowish-green, 
in simple or branched hairy racemes 2—4 inches long appearing with 
the leaves from lateral shoots which do not produce leaves. Fruit more 
or less villoiis even when ripe ; wings 1*5— 2 inches long, divergent or 
erect with the margins overlapping, backs usually curved; nuts brown. 

Occurs throughout the hills between 7,000 and 9,000 feet. May be locally common 
but generally rather scarce. Ohiefly found in ravines and on north aspects. The variety 
with leaves densely tomentose beneath has only been recorded from the main inner ranges 
and is apparently the true A. villosiim of W^allich, whereas the commoner more glabrous 
form corresponds to A. Thomsonii, Miq. in Arch. Flowers: March- April. Fruit: 
October-November. 

5* Acer acummatum, TFuiL Syn. i. caudatum, Wall, ex parte. 
Vern. Rath-kdnchula^ NG. Kamia or Kimia, G and A.— A large 
deciduous shrub or small tree up to 3 feet girth and 30 feet high, often 
producing several stems from near the ground. Bark roughish, pale 
sometimes silvery br‘6wn, exfoliating in irregular thin scales. Blaze 
:25 inch, pale pinkish-brown with minute darker specks. Young stems 
and 4wigs quite smooth, dark green or purplish-red "with scattered pale 
lenticels. Young shoots glabrous, usually red with a glaucous film. 
Leaves 2*5 — 5 inches long and broad, 5-lobed with the two outer lobes 
smaller or sometimes wanting, lobes caudate-acuminate, sharply and 
cicely serrate usually simply sometimes doubly, minutely adpressed 
ha^iry on ttie main nerves when quite young, glabrous when mature 
except for tufts of hair in the axils of the 5 palmate basal nerves, base 
rounded or cordate. Petiole 2 — 4 inches long, pink or red, slender, 
puberulous. Flowers *2 inch diameter, greenish, in glabrous cor^TObose 
racemes ‘5 — ^1*5 inches long which appear before or with the young 
leaves, the male on leafless, the bisexual on leafy side shoots. Pedicels 
*3 — *5 inch long, very slender. Sepals oblong, acute. Petals shorter 
than the sepals, oblanceolate, acute. Stamens much exserted. Fruit 
glabrous; wings *8 — 1*2 inches long, erect or divergent, backs straight 
or curved ; nuts brown. 

Occurs along the slopes of the main Himalayan range, bnt not on the outer ranges, 
between 8,000 and 10,500 feet. Common in silver fir and karshu forests. The leaves 
turn bright yellow before falling. Flowers : April-May. Fruit ; October-Kovember. 

6. Acer pectinatum, Wall. — deciduous tree. Young sHoots 
glabrous. Leaves 2'5 — 4'5 inches long and broad, 3 — 5-lobed the two 
outer lobes when present only obscurely developed, lobes caudate- 
acuminate, sharply and closely doubly-serrate, glabrous above except for 
a tuft of hairs at its junction with the petiole, the nerves more or less 
clothed 'with short spreading hairs beneath and with tufts of hairs in the 
a.Ti'lg of the secondary nerves as well as of the 5 basal ones, otherwise 
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glabrous, base cordate. Petiole 1 — 3 inches long, pink or red, slender. 
Flowers ’25 inch diameter, in simple terminal racemes (not corymbose) 
I'B — 3 inches long, appearing after the leaves. Eachis rfed, pubemlous 
with tufts of hair at the bases of the pedicels. Pedicels ‘1 — ‘3 inch 
long. Sepals obovate, obtuse, brownish-purple. Petals equal to the 
sepals, obovate, obtuse, yellowish-green. Stamens shorter than the 
petals. Fruit glabrous ; wings '5 — ’8 inch long extended in a nearly 
horizontal line, backs slightly curved. 

Has been collected at Dagiadhnra by Mr. W. J, Lambert also on tbe Simmri ridge 
by Mr. H. Lyaii, both places an East Almora. Its range appears to be about 9,000 — 
10,500 feet. Flowers : May. Fruit : October. 

7. Acer pictiim, Thunb. Yern. Gadh-papri, G-. — A small or 
medium-sized deciduous tree up to 6 feet girth and 70 feet high, usually 
producing several stems or many strong adventitious shoots from near 
the ground, old stems irregularly fluted and knotted towards the base. 
Bark pale grey 'or ^silvery-brown, fairly smooth, with shallow cracks. 
Blaze ’5 — *75 inch, soft, not fibrous, pinkish-brown. Young sfioots 
glabrous with a thin glaucous film, not lenticellate. Adventitious shoots 
often dark green. Leaves 3-6 by 4-8 inches, 5 — 7-lobed, lobes acuminate, 
margins entire, base usually cordate, bearded in the axils of the nerves 
otherwise glabrous, glossy green on both surfaces especially beneath, 
base 5 — 7-nerved. Petiole 1 — 8 inches long, slender, terete, ^pink when 
young. Blowers '3 inch diameter, greenish-yellow, pentameroiis, in 
terminal glabuous trichotomous panicles 2 — 4 inches long on short leafy, 
shoots ‘ appearing with the young leaves. Bruit glabrous; wings 1 — 1*3 
inches long, divaricate, backs curved outwards, pink when young; nuts 
thin, compressed. 

Occurs tbroughout tbe bills between 6,000 and 9,000 feet. Very common .in oak 
forest, especially on north aspects. I have measured a tree in Garbwal 9‘6 feet girth 
and 40 feet high. The leaves usually turn yellow before falling. Flowers : March — ^May, 
Fruit : December— February. 

4. AESCULUSj ^Linn. (The Horse-chestnuts.) 

Trees with large scaly buds. Leaves 'opposite, digitate, exstipu- 
late. Blowers in a terminal thyrsus, polygamous, fertile ones generally 
near the base of the th 3 n:sus-branches. Calj^x 5-lobed, campanulate or 
tubular; lobes more or less unequal. Petals 5, or the fifth abortive, 
unequal. Disk lobed. Stamens & — 8, outer whorl of 5, inner of 1 — 3. 
Ovary 3-celled; style slender, undivided; ovules 2 in each cell. Bruit 
a leathery 1— 3-celled and-seeded capsule, loculicidally 2-3-valve3. 

Aescnks indica, Colebr. Yern. Pmgar, Gen. Eng, Himalayan 
Horse-chestnut.— A large deciduous tree up^to 12 feet girth and 120 feet 
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high., BarL you'Dg stems tip to- about 3 feet girth rj uite smooth, of 
old stems rough exfoliating in thick woody plates which usually take the 
form of long strips 1-2 inches wide and these remain for long attached 
by their upper extremities only. Old bark often characterised by wa^vy 
horizontal lines of lenticels. Blaze ‘35^ — *5 inch, soft not fibrous, pinkish 
rapidly turning dark orange-brown on exposure. Petiole 4 — 6 inches 
long. Leaflets 6 — 9, 6 — -10 by 2-3*5 inches, the outer smaller, oblong- 
lanceolate or' oblong-oblanceolate, acuminate, sharply sen*ate, glabrous, 
narrovced at the base. Petioliiles *2—- 1 inch long. Flowers 1 inch .long, 
in numerous, small, pubescent cymes arranged in terminal, erect, narrow- 
pyramidal panicles 12 — 15 inches long. Petals clawed, white and 
yellow, base often streaked with red, 2 petals narrower than the others. 
Fruit a capsule 1-2 inches long, ovoid, not ecliinate, containing 1 — 3 but 
usually 1 seed. Seeds 1-2 inches diameter, rounded, depressed, dark 
brown,, shining, scored irregularly with linear fim'ows. 

Occurs ID an indigencnis state tbroiiglKiut tlie hills between 5,000 and 9,500 feet, 
and is «Iso frequently planted. Cominon and sometimes gregarious on the inner ranges. 1 
have measured a sound tree in North Garliw'al 18 feet girth and 145 feet high; and 1' 
have measured a hollow tree o* ‘20 feet giith. Old stems -are often irregularly fluted at 
the base. Flowers : May- June. Emit : Septeinbei — Novembc”. 

' ^ ^ 5. SCHLEICHEEA, ' 

Trees. Leaves alternate, paripinnate, exstipulate. Flowers 
regular, polygamo-dioecious, small, fascicled in slender racemes or 
panicles. Cartx small, cupular; lobes 4—6. Petals 0. Disk fla.t, un- 
dulate on the margin. Stamens '5 — 8, insetted within the disk. Ovary 
ovioid, narrowed to the rigid style, 3-celled; stigma 3-4-lobed; ovules 
solitary. Fruit dry, crustaceous, indeliiscent. Seeds with a fleshy :arih 

Schleichera trijuga, Wilid. Vera. Kusm, Gen. — A small or 
medium-sized deciduous or snbdeciduous tree up to 9 feet girth 
and 60 feet high with short ^ bole, and dense spreading crown, 
the base of the stem often irregularly fluted. Bark pale 
brown, fairly smooth, thinly mealy-corky outside, exfoliating in 
irregular wcody scales. Blaze ‘4 — '6 inch, hard, not fibrous, pinkish, 
stippeled with paie orange sclerotic tissue. Leaves 8 — 16 inches long. 
Leaflets 2 — 4 pairs, the lowest pair usually about one-third the size of 
the terminal, the terminal 4 — 9 by 1*5 — 4 inches, elliptic, entire, 
glabrous, apex usually rounded, subsessile. Flowers greenish-yellow, 
fascicled in spike-like lateral racemes 3 — 5 inches long, simple or often 
panicled in the male, appearing wdth the new foliage ^vhich is coloured 

" '9 ■ 
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a fresh green or deep red. Fruit 1 — 1'5 i'nches long, oyoid, 1-2-seeded. 
Seeds ‘G inch long, smooth, compressed, brown. 

Occurs throughout the subhimalayan tract and central and outer hill ranges up to 
3,000 feet. A fairly common associate of sal. Flowers: March-April. Fruit: Juiy- 
August. , ' 

6. SAPINDUS, Lmn. 

Trees or shrubs. Leaves alternate, paripinnate ; leaflets entire ; 
stipules 0. Flowers regular, polygamous, in panicles. Sepals 5, un- 
equal, in 2 series, much imbricate. Petals 4-5. Disk annular, lobed. 
Stamens usually 8, inserted within the disk ; filaments free. Ovary 
entire or 2 — 4-Iobed, 2 — 4-celled ; stigma 2 — 4-lobed ; ovule solitary. 
Fruit fleshy or coriaceous, of 1—3 indehiscent drupes ; drupes with 
fibrous pericarp, brittle when dry. Seeds with a very hard outer integu- 
ment. 

Sapindus Mukorossi, Gaertn. ,Syn. S. detergens, Roxb. Vem. 
Rltha, Gen. Fjng. The Soaj)-nut tree.— A small or medium-sized 
deciduous tree up to 6 feet girth and 60 feet high. Bark dark or pale 
grey, somewhat rough, exfoliating in irregular woody scales. Blaze 
*3 — ‘5 mch, hard, not fibrous, pale orange-brown. Leaves 9— 20 inches 
long. Leaflets 5 — 8 pairs, opposite or alternate, 3'5— 7 by 1-2 inches, 
lanceolate, acuminate, glabrous, often slightly falcate or oblique, Vith 
15 — ^20 pairs of rather indistinct secondary nerves and others betw^een. 
Petiolules 1 — *2 inch long, Flowers ‘2 inch diameter, wdiite or purple, 
subsessile, very numerous, mostly bisexual, in large terminal pubescent 
pyramidal panicles. Fruit of 1 — 3 distinct, indehiscent carpels, ‘7 — 1 
inch diameter, smooth, pale brown, globose, wrinkled before falling. As 
a rule only one carpel develops and the undeveloped ovaries persist as ex- 
crescences at the base of the one which has developed. Seeds solitary, 
*4-*5 inch diameter, globose, black, loosely contained in the fleshy 
pericarp. 

Occurs throughout the area up to 5,000 feet. Frequently planted and often self- 
sown; but probably not indigenous. The leaves turn yellow (not brown as in the Tun) 
before falling. Flowers ; May-June. Fruit : October — February. 
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Trees or erect or climbmg shrubs.' 'Leaves alternate, simple or 
compound, stipules 0. Flowers small, ..herma-pbrodite or' polygamous, 
usuall};^ panicled. Calyx 4-5-par'tite, imbricate- Petals 3—5, equal or 
unequal, opposite to or alternate with the sepals, valvate or imbricate. 
Disk usually small, annular. Stamens 4-5, opposite to the petals, in- 
serted at the base of or on the disk; all perfect or 2 only. Ovary 2-3- 
celled, compressed or 2-3-Jobed ; . styles 2-3, free or connate or 0; oviii'es 
1-2 ill each cell. Fruit of 1-2 dry or fleshy drupes. 

Climbing shrubs. Petals equal. Stamens all fertile ... 1. Sahia, 

Erect trees or shrubs. Petals unequal. Stamens 2 

fertile, 3 sterile ... ... ... 2. Meliosma, 

1. SABIA, Golebr. 

Shrubs, sarmentose or climbing. Leaves simple or entire. 
Flowers nsiially hennaphindite, axillary and solitary or in axillary 
sinsple or panicled cymes; the bracts, sepals, petals and stamens all 
opposite. Tlalyx 4-5-partite. Petals 4-5. Disk 4-5-Iobed. Stamens 
4-5, all perfect. Carpels 2, rarely 3, verj^ slightly connate; styles 2; 
ovules 2 in each carpel. Pipe fruit of 1-2 dry or drupaceous carpels. 
Seeds reniforni. 

Peduncles 1-flowered. Leaves 2—4 inches long ... 1. campanulata. 

Peduncles 3 — 5-dowercd. Leaves 1*5 — 3 inches long ... 2. 'purpurea. 

.Flowers in many-flo%vered panicles. Leaves 5 — 10 inches 

long ... ... ... ... 3. paniculata. 

i. SaMa caKipaniilata, Wall. ^ Vern. Lohdri, EK. — A ’deciduous 
dextrorse climber with stems up to 25 feet high and 1 inch diameter. 
Bark slightly rough, exfoliating in thin papery pieces. Branches 
smooth, green. Young shoots glabrous. Leaves 2 — 4 by ‘5 — 1%5 
inches, elliptic or oblong-lanceolate, entire, acuminate, thin, membran- 
ous. Petiole *2 — '6 inch long. Flowers *3-*4 inch diameter, purplish- 
red or greenish-purple, axillary, usually solitary, appearing before or 
with the new leaves. Peduncles ’5 — 1 inch long, all curving down- 
wards. Fruit *3-*4 inch diameter, first white then turquoise-blue, 1-2- 
lobed and-seeded, somew^hat succulent on a subclavate peduncle 1-2 
inches long. 

Occurs throughout the hills between 6,000 and 9,000 feet. Common in shady 
forest on north aspects. Flowers : March- April. Fruit*: May — July. 
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2. SaMa pii^piFeaj Hook, /. and T. — A' climber. Leaves 1*5 — 8 
by '6 — 1 inch, oblo'iig or ovate-oblong, acuminate, base roimded, entire, 
piibernloiis when young, glabrous when mature, iieiwes oblique uniting 
far within the margin.. Flowers *15 inch diameter, purplish, in 3 — 5- 
flowered axillary glabrous cymes. Peduncles slender, ‘5 — 1 inch long. 
Sepals ovate, subacute. 

Has been collected by Mr. W. J. Lambert from Kanara Talk in Askot,^ East 
Almora, whore it is recorded as occnrinj? between 3,500 and 5,000 feet. The fruit is said 
to resemble that of S, campanulata. Flowers : March. 

3. Sabia paniculata, Edgeio , — ^An evergreen dextrorse climber 
with widely spreading stems up to 30 feet high and 2 inches diameter. 
Bark smooth, dark brown. Bla>ze *2 — *25 inch, hard, not fibrous, 
orange-yellow or pinkish -brown narrow streaks of sclerotic tis’sue. 
Twigs smooth, bright green. Young shoots puberulous. Leaves 5 — 10 
by 1*5 — 3*5 inches, elliptic or oblong-lanceolate, acute or shortly acumi- 
nate, base rounded or acute, entire, rather coriaceous, dark green and 
shining above, pale beneath, more or less hairy on the nerves when 
young, glabrous or nearly so when mature, with about 4 — 7 pairs of 
arching secondary nerves and others between, prominent beneath. 
Petiole ‘4 — 1*5 inches long, stout. Flowers *3-'4 inch diameter, 
yellowish-green, sweet-scented, in hairy axillary sometimes leaf-bearStig 
panicles 3 — 10 inches long. Eachis and branches pink., ffiuit *3-‘4 
inch diameter, orbicular, compressed, turquoise-blue, succulent. Seeds 
solitary, brown. 

Occurs in tlie subhimakyan tract between 1,000 and 3,000 feet. Appears to be 
g'enerally scarce, but is common in certain shady ravines in the Bamnagar Division. 
It (is found bordering streams in shady ravines or in swampy ground. Wlien growing in 
swampy localities the stem sometimes produces from near the ground long usually un- 
branched and leafless shoots which incline downwards till they reach the ground-surface 
along which they run .for a considerable distance sending out adventitious roots at 
intervals. Flowers : January — ^March. 

2. MELIOSMA, Blunie. 

Trees or slirubs. Leaves . simple or pinnate. Flowers small, 
irregular, usually hermaphrodite, in panicles. Sepals and their 
bracteoles 5 — 9, persistent, forming an uninterrupted spiral round the 
petals. Peta.ls 5, the two innermost often scale-like. Stamens 5, the 
3 opposite to the outer petals reduced to staminodes, the inner 2 more 
or less adnate at the base to the inner petals. Disk toothed. Ovary 
2-rareIy 3-celIed, contracted into a simple or bifid style. Fruit a small 
obliquely globose drupe ;. stone crustaceous. ‘ 

I. — Leaves simple. 

1. Leaves obovate; lateral nerves straight; teeth 

numerous, close ..... ' ... 1. dillenicefglia. 

2. Leaves oblahceokte; lateral nerves curved; 

teeth few, distant ... ... ... 2. pungens. 

II,— Leaves pinnate 3. Wcdlichn, 
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Meliosma ' , dilleniaifolia, ■ G alpha or Goguna, 

NGr. ' Gtreb, NO deciduous : shrub 10 — 15 feet; high or 

sometimes a, . sniall tree up to- :3'feet5giil]^^ 35 feet high. Bark pale 
browngfairly smooth, with conspicuous raised circular lenticels. Blaze 
*2 — *35 inch, soft, rather fibrous, pink turn iug orange-yeliow on ex- 
posure. Young shoots riistjOiairy. Leases 4—12 by 2—5 inches, 
elliptic-obovate, shortly acuminate, cuspidate-serrate, m.e'mbra'n.oos, 
scabrid above when ^mung, rusty-pubescent on the nerves and pale 
beneath, lateral nerves 15 — 20 pairs, straight, parallel. Petiole *5 — 1 
inch long,' rusty-hairy. Blowers *1 inch diameter, polygamous, white, 
very numerous, in terminal panicles 6 — 12 inches long, the lower 
branches often axillary. Drupe *2 inch diameter, globose, dark 
reddish-brown, eventually turning black (?), containing a single black 
rugose seed suiToundecl by pulp. 

Occurs throughout the hills between 6,500 and 9,000 feet. Common in moderately 
dense forest. Flowers : May-June. Fruit : September. 

g. Meliosma pimgens, Walp. Vern. Gogsha, Gen. Gogua or 
Gugua, NG and EK. Bhumis, NG. — A medium-sized evergreen tree 
up to 7 feet girth and 50 feet high. Bark pale ashy, fairly smooth, with 
a thin outer corky layer. Blaze *5 — ‘76 inch, pink finely net- veined 
darker, the whole rapidly turning deep orange on exposure. Young 
shoots rus^^^-pubescent- Leaves 5 — 8 by 1-2 inches, oblanceolate, long- 
acuminate, coarsely and rather distantly cuspidate-serrate, rarely entire, 
firm, coriaceous, with fine adpressed hairs above when young, paler and 
glabrous or slightly hairy on the nerves beneath ; lateral nerves about 
8 — 10 pairs, arching. Petioles ‘2 — ‘7 inch long, rusty-pubescent and 
swollen at the base. Flowers *l-‘2 inch diameter, white, sweet- 
scented, polygamous, very numerous, in large terminal and axillary 
stiff erect panicles 4 — 10 inches long. Pedicels very short. Drupe '2 
inch diameter, globose, black. Seeds solitary, rugose. 

Occurs throughout the hills between 4,000 and 8,000 feet. Common in shady oak 
forest, especially bayij. I have measured a tree 10 feet girth and 95 feet high in North 
Garhwal. Flowers ; April — June. Fruit : October-Novemher. 

3, Meliosma MaliicMi, Planch. — medium-sized tree. Bark 
pale, w^hitish, smooth. Twigs densely rusty- tornentose. I^eaves 7 — 16 
inches long, imparipinnate, the rachis densely rusty-tonientose. 
Leaflets 9 — 13, increasing in size upwards, terminal one 3 — 6 by 1-2 
inches, oblanceolate, the lower pairs usually oblong or elliptic-oblong, 
the lowest often much smaller and ovate or elliptic; all abruptly 
acuminate, base rounded or acute with shallow spinulose teeth hi the 
upper half or sometimes entire, more or less hairy on the nerves above 
and dark green when mature, densely rusty-tomentose beneath, with 
about 7 — 12 pairs of secondary nerves and smaller ones between. 
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Petiolales of lateral leaflets *1-' 2 inch long. Flowers ‘06 ineh diameter, 
gi'eenisli, very numerous, in terminal, densely rusty-tomentose, mucli- 
braiiclied, pyramidal panicles 6—12 inches long, the lower branches 
often ill the axils of leaves. Pedicels very short. Drupe ‘15 inch 
diameter, globose. 

This species is reported to occur in both the Central and East Almor a Divisions 
between 6,000 and 8,000 feet. It was seen by Mr. W. J. Lambert at JSTamik, Lit! and 
Loharkhet and specimens were also collected by him. Flowers : June- July. 
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Trees or shrubs, usually with acrid or resinbiis juice. Leaves 
alteruate or rarely opposite, simple or compound, exstipiilate. Flowers 
small, regular, hermaphrodite polygamous or unisexual, often panicled. 
Calyx of 3 — S sepals, sometimes accrescent, sometimes spathaceons. 
Petals 3 — 5, alternate with the sepals, free, rarely 0, imbricate or 
valvate. Disk cupular or annular, rarely obsolete. Stamens as many 
as the petals, rarely twice as many, inserted under or on the disk. 
Ovary superior, rarely half inferior, 1-or 2 — 6-ceIled, rudimentary or 
2-3-fid in the male, sometimes of 5-6 free carpels; styles usually com- 
bined; ovules solitary. Fruit a 1 — 5-ceIled, 1 — 5 -seeded drupe ; the 


stone sometimes dehiscent. 

I.~Leaves simple. 

A. Fruit *2 inch long, dry ... 

... 1. Rhus, 

B. Fruit larger, usually succulent. 

1. Stamen 1 perfect 

... 2. Mangifera. 

2. Stamens 5 ... 

... 3. Semecarpus, 

* 3. Stamens 10 ... 

... 4. Buchanania. 

II. — l^^aves trifoliolate or pinnate, 

A. Petals 0 

... 5. Pistacia. 

B. Petals present. 



1. Fruit not exceeding '4 inch long, dry... I. Rhtis, 

2. Fruit ‘5 inch long or more, succulent, 

(a) Leaflets without an intramarginai 

vein ... ... ... 6. Lanma, 

[h) Leaflets with an intramarginal 

vein ... ... ... 7. Spondias. 


1. EH US, Linn. 


Trees or shrubs, often with acrid juice. Leaves alternate, simple 
trifoliolate or pinnate. Flowers small, piolygamous, in panicles. Calyx 
small, 5-partite; lobes persistent, imbricate. Petals 5, imbricate. Disk 
cupular, lobed. Stamens 5, inserted below the disk. Ovary sessile, 1- 
cel led ; styles 3, free or connate; stigmas simple or capitate. Fruit a 
small dry compressed drupe ; stone coriaceous or bony. 


I. — Leaves simple 
II. — Leaves trifoliolate 
in. — Leaves pinnate. 

A. Leaflets toothed 

B. Leaflets usually quite entire. 

1. Panicles terminal 

2. Panicles axillary. 

{a) Leaflets tomentos© beneath 
(&) Leaflets glabrous 


... 1. Cotinus. 

... 2. parvifiora. 

... 3. samialata. 

... 4. punjabensis. 

... 6. WalUchii. 

... 6. acuminata. 
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!• KhHS Cotimis, Linn. Vem. JaLtunga, (1. Ghaniat, NG-. 
Gharldnt, RIv. — A decidaous shrub 'or occasionally a suall tree up to 5 
feet girth and 20 feet liigh. Bark dark reddish-browji, roughs, exioliat- 
iiig iu irregular small scales. Blaze ‘25 — *35 inch, pink. Leaves 
simple, 2 — 4 inches long, elliptic, obovate or suborbicular, entire, 
giabrescent above, usually more or less tomentose beneath, with 8 — 14 
pairs of parallel nerves branched within the margin. Petioles ‘8 — 2*5 
inches long. Flowers ‘15 inch diameter, yellowish in terminal tomen- 
tose panicles 4 — 10 inches ' Ipng. Pedicels slender, *1-' 2 inch long. 
Fertile flowers few, pedicels of f he sterile flowers elongated after flower- 
ing and becoming densely covered with long grey silky hairs, forming 
a lax panicle with slender feathery branches usually tinged pink. 
Drupes’ *2 inch long, hairy, obliquely obovate. 

06cnrs throiigiiout 'th6 hills between 3,000 and 7,000 feet. Eairly common in 
ojpen forest » often associated with hani or chir, Yonn^ shoots, stalk of inflorescence and 
petioles of immature leaves bright pink. Blowers : April — June. 

2. Rhus parYiflora, Roxh, A^ern. Tunga or Tungla, G. Tang, 
A.— An evergreen or subdeciduous shrub usually 4 — 8 feet high but 
attaining 3 feet girth and 15 feet high. Bark dark brown, roughish, 
exfoliating in small woody scales. Blaze ‘3- -‘35 inch, pink or red. 
Twigs pale . reddish-brown, rusty-tomentos}‘.. Leaves trifoliol^te. 
Petiole 1-2 inches long, tomentose. Leaflets 1 — 5 by ‘6 — 8 inches, the 
terminal much the largest, obovate, the basal portion entire and 
cuneately attenuate, tlie upper coarsely and irregularly crehate, rather 
thick, hairy on the nerves especially beneath; the lateral relatively 
broader and more rounded at the base, sessile. Flow'ers less than ‘1 
inch diameter, yellowish-green, in terminal panicles 4 — 8 inches long, 
the lower branches axillary. Pedicels minute. Drupes ‘2 inch long, 
ovoid, brown, glabrous, shining. 

Occurs throughout the hills between- 3,000 and 7,000 feet. Very common and 
often gregarious in open chir forest or in secondary scrub ‘ forest. Blowers : May- June. 
Bruit- : 'October-Hovember. ■ ■ 

3. Rhus' semialata, Murray. Vern. Dasmila, Dliamila, 
Damphela, NGr. Dharmil, EK.' — small deciduous tree up to 3 feet 
girth and 35 feet Jiigh. Bark smooth or slightly rough. Blaze "3 — ’5 
inch, scarcely fibrous, pinkish mottled with orange-brown, exuding an 
orange-yello-ft' acrid juice. Twigs lenticellate. Young shoots green with 
rusty piibes<^nce. Leaves pinnate, 12 — 24 inches long, rachis Usually 
with a narrow green wing between the last 3 pahs of leaflets, some- 
times absent. Leaflets 7 — 16, the lateral opposite and sessile, the 
terminal leaflet 4-5 — 7 by 2-3 inches, the lowest pah usually 2-3'5 inches 
long; all oblong or ovate, acuihinate, rather regularly and coarsely 
dentate or crenate, pubescent on the nerves above, tomento.se beneath, 
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dull dark green above, very pale beneath, the terminal leaflet on a 
marginate petiolule. Flowers ’ 15 inch diameter, ' scented, very 
numerous,' in erects ternnnai, broadly-pyramidal, tomentose panicles 
6—15 inches long.' Pedicels minute* .Petals white. Disk yellow. 
Drupes ■ * 15 — *2 ' inch diameter , c;^>nipressed , . globose , densely clot lied 
with- purplish-red pubescence and partly enveloped before ripening in a 
slimy white exudation with an acid taste, becoming dry when ripe and 
containing one jiaie brown seed. 

Occurs throughout the hills between 3,000 and 7,000 feet. Gonimon in blue pine, 
banj and chir forests with a* tendency to occur in gregarious patches. The leaves, tin’ii 
shades of bright orange and' red before ■failing. Flowers : July^Septernber. Fruit: 
November. . ’ ■ ■ '• ^ ' ■ ■■ ’ ’ - •’ • '* . 

- Rhus punjabensis, Steioart, Vern. Dasmila, Amldra, Almora 
or. Titufi, NG. — A medium-sized deciduous tree up to 7*5 feet girth and 
50 feetl high. ■ Bark dark ‘ brown or ■ blackish, rough, exfoliating in 
rounded woody scales 1-2 inches across. Blaze ‘4 — 1 inch, white inside, 
pink 'outside, exuding, a thick creamy juice. Anung shoots pubescent. 
Ijeav<^ , pinnate, 12-— 18 ihches long ; . rachis tomentose often slightly 
winged between the last and penultimate' paii's... of leaflets, v Leaflets 
9 — 15^ the lateral opposite and sessile or nearly so,' the terminal leaflet 
4----6 by 1*2 — 2 inches, the lowest pair usually 3-4 inches long,; all 
ovafe-oblong or- lanceolate, acuminate, entire or with a few irregular 
teeth, slightly 'hairy on" the nerves above, pubescent or Sometimes 
tomentose ' 'beneath;. Flowers ‘1 inch diameter, numerous, in erect 
Ifermiiial pyramidal pubescent panicles 5 — 10 inches long. Pedicels 
short. Calyx green. Corolla pale greenish or yellow. Anthers red. 
Drupes ‘15 — ‘2 inch diameter, compressed, rounded, densely clothed 
with purplish-red pubescence, with one pale brown seed loosely con- 
tained within the dry pericarp. . 

Occurs on the inner hill ranges between 6,000 and 9,000 feet. Commonly associated 
with Aesculus, Juglans regia, Ulmus etc., in mixed deciduous forest. I have measured 
a tree 10 feet girth and 60 feet high. The leaves turn shades of bright orange and red 
before falling. Flowers : June-July. Fruit ; October-November. 

S. Rhujs WalHchii, Kook. jf. Vern. Konki^ G. — A small 
deciduous tr'de up to' .S feet girth and 25 feet high. Bark dark brown, 
rough, rather deeply fissured, exfoliating in irregular hard w^oody scales. 
Blaze "36 — ‘5 inch, rather* "hard, pale yellow streaked tvith pink or pale 
Grange, exuding a yellovi or , black juice. Branches smooth, a.shy. 
Yo-ung shoots clothed with silky brown tomentum. Leaves pinnate, 
12 — 24 inches long; rachis tomentose, not winged. Leaflets 5 — 9, 
farely 11,' the lateral opposite, the terminal' one 4*5 — & by 1*75 — 4 
inches; the lowest pair usually ■2*6—4' 6 inches long; all elliptic of 
'oblong, subcoriaceous, entire, shortly acuminate, pubescent and dark- 
green With pale midrib above, pale and softly hairy beneath, with 15—: 
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25 pairs of parallel lateral' nerves impressed above and prominent 
beneath. Petiolnle of lateral leaflets *05 — *2 inch long, Ftowers ‘1~*2 
inch diameter, pale greenish-yellow, faintly scented, snbsessile, in dense 
stiff erect axillary tomentose panicles 4 — 1*2 inches long. Drupes ‘3 — 
*36 inch diameter, globose, green, pubescent ; exocarp dehiscent from the 
apex forming stellately spreading segments which are united by their 
bases and form a support to the stone; mesocarp thick, white, waxy; 
endocarp bony. 

Occurs throughout the hills between 3,500 and 8,000 feet. Fairly common in 
open situations especially on rocky southern aspects, sometimes wedged in precipitous 
rocks. The corrosive juice is popularly supposed to blister the skin, but I have 
not found this to be the case. Flowers : May — ^July. Fruit : September-October. 

6. Rhus acuminata, DC.~A medium-sized deciduous tree up to 6 
feet girth and 40 feet high. Bark dark reddish-brown, rough, exfoliat- 
ing in small irregular woody scales. Blaze ‘4 — ‘75 inch, rather fibrous, 
white with a few orange streaks. Young shoots smooth, glabrous and 
covered with a thin pale waxy bloom. Leaves pinnate, 9 — 17 inches 
long; rachis glabrous, not winged. Leaflets 7 — ^^13, the lateral opposite, 
2*5 — 5 by 1*25 — 2 inches, oblong or oblong-lanceolate, the basal pair 
often ovate, acuminate, base rounded or cuneate, entire, glabrous, rather 
glossy above, pale and glaucescent beneath, with 15 — 25 pairs of nearly 
straight and parallel secondary nerves and other shorter ongs between. 
Petiolules of lateral leaflets *l-*2 inch long. Mowers ‘15 inch diameter 
in slender, rather lax, axillary, minutely pubescent panicles 4 — ^6 inche.s 
long. Pedicels *05 — '1 inch long. Drupes *4 inch diameter, obliquely 
globose and flattened, dry, wrinkled, greenish, glabrous. 

Occurs on the inner and main Himalayan ranges in North Garhwal between 4,000 
and 6,500 feet- Bather scarce. The leaves turn shades of bright orange and red before . 
falling. I am doubtful whether this tree should be regarded as specifically different from 
succedanea^ Linn. In the latter the principal secondary nerves are less numerous 
and are somewhat arched, whilst the inforescence is also as a rule much longer. R 
succedanea is found w^est of the Ganges, but has not yet to my knowledge been recorded 
from our area. 

2, MANGIPEEA, Linn, 

Trees. Leaves alternate, simple, entire. Flowers polygamous, in 
terminal panicles ; pedicels jointed. Calyx 4-5-pa<rtite ; segments imbri- 
cate. Petals 4-5, free or adnate to the disk, imbricate. Disk fleshy, 
4-5-Iobed. Stamens 1 — 5, 1 sometimes 2 fertile, the others sterile. 
Ovary sessile, 1-celled, oblique. Fruit a large fleshy resinous drupe with 
a compressed fibrous stone. 

Mangifera indica, Linn, Vem. Am, Eng, Mango. — A large 
evergreen tree, glabrous except the inflorescence. Bark dark brown, 
rough, with large scattered raised lenticels. Blaze ‘5 — ‘75 inch, fibrous, 
pale orange to orange-brown sometimes streaked with yellow towards 
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the exterior. Leaves 5— 12 by 1*5 — 3*5 inches, oblong or oblong- 
lanceolate, coriaceous, shining, entire, the margin often undulate, base 
acute, with 20 — 30 pairs of parallel secondary nerves. Petiole *7 — 2*5 
inches long, swollen at the base. Flowers about *15 inch diameter, 
yellowish-green, in terminal pubescent panicles longer than the leaves. 
Drupe 3-4 inches long with a large stone surrounded by a succulent 
mesocarp and thin epicarp. 

Occurs wild, and is apparently indigenous, in shady moist ravines in the outer hills 
up to 3,000 feet. It is also abundantly planted throughout the area up to 3,000 feet. 
Rlowers : March- April. Fruit: June- July. 

3. SEMEOABPUS, Linn. /. 

Trees. Leaves alternate, simple, entire. Flowers polygamous or 
dioecious, in panicles. Calyx usually 5-, sometimes 3-Iobed. Petals 5, 
rarely 3, imbricate. Disk broad, annular. Stamens inserted below the 
disk. Ovary in male flowers rudimentary or 0, in female or bisexvial 
flowers superior, 1-ce.lled ; styles 3. Fruit an oblique drupe seated on a 
fleshy^ receptacle formed of the accrescent disk and calyx-base; pericarp 
full of acrid resin-glands. 

Semecarpus Anacardium, Linn. Vern. Bhildwa or Bhildo, Gen. 
BhalaOf R and L. Eng.^ The ndiarking-nut tree. — small or medium- 
sizeU deciduous tree up to 7 feet girth and 70 feet high. Bark dark 
brown, often with silvery-brown patches, fairly smooth, exfoliating in 
irregular thin soft scales. Young shoots tomentose. Leaves 7 — 18 by 
4 — 8 inches, crowded at the ends of the branches, obovate-oblong, 
rounded at the apex, sometimes shortly anricled at the base, entire, 
coriaceous, glabrous above when mature, ashy-grey and more or less 
pubescent beneath, dull green above, with 15 — 25 pairs of prominent 
secondary nerves. Petiole ‘5 — 2 inches long, stout. Flowers *2-*3 inch 
diameter, greenish-yellow, polygamous or dioecious, subsessile, in 
fascicles arranged in stout pubescent terminal panicles 5 — 15 inches 
long. Fruit an obliquely ovoid black drupe about 1 inch long seated 
on a bright orange-coloured fleshy receptacle. 

Occurs throughout the subhimalayan tract and outer ranges of hiils up to 4,500 
feet. Very common in sal forest. The leaves usually turn bright yellow before falling. 
Flowers : June — September. Fruit : February-March. 

4. BUCHANANIA, Spreng. 

Trees. Leaves alternate, simple, entire. Flowers w^hite, herma- 
phrodite, in branched panicles. Calyx 3 — S-toothed, persistent, imbri- 
cate. Petals 4-5, imbricate. Disk 5-Jobed. Stamens 8 — 10, inserted 
at the base of the disk. Ovary of 6-6 free carpels, one fertile, the rest 
imperfect ; style short ; stigma truncate. Fruit a small slightly fleshy 
drupe ; stone crustaceous or bony, 2-valved. 
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M.-ufiO' or M.wi(ii EA and if. Pial or P-tiTdl, L and E.— A small or medium- 
sized tree. lip to 5 feet girth’ and 60 feet high, nearly evergreen, Bark 
blackish, often tinged blue with fungus,' rough, regularly split up by 
shallow reticulate cracks into rounded woody scales *5 inch across or 
less* Blaze ‘5 — '8 inch, shortly coarse-fibred^ a bright deep reddish, the 
juice tiirning purple on the blade of a knife. Young shoots clothed with 
silky hairs. Leaves 6—10 by 2— 3‘5 mches, oblong or elliptic-oblong, 
entire, obtuse- at both ends, Goriaceoiis, hard, glabrescent above, more 
or less villous beneath, lateral nerves 15—20 pairs. Petiole *2 — *7 inch 
^long, ‘Stout, hairy. Flowers *2 — *25 inch diameter, gxeenish-white, 
bisexual, sessile, in stoiit, erect, terminal and axillary, densely rusty-hairy 
panicles 2 — 7 inches' long. Drupes *4— ‘5 inch diameter, globose, black. 

Oeeurs throughout • the subhimalayau tract -and the central and outer ranges ' up to 
8,600 feet. Very, oommon in sfiZ forest. ; Flowers March-April. Fruit: l^ay-June. 

■ 0 S. = P3;STA0IA, Lot«. - . 

Trees or shrubs. ' Leaves alternate, pinnate or trifoliolate. Flowers 
dioecious, in axillary racemes or panicles. Calyx 3—5-fid in male 
flowers, with 3-4 sepals in the female. ■ Corolla 0. Stamens 3 — 7 in the 
male. Ovary sessile, l-celled',*; style 3-fid ; stigmas-capitatei Drupe dry ; 
stone bony. ■ * ; - ’ * ' • ' • - ^ 

Pistacia intQievnmdLi Siewart: Vern. Kakm, Gen. Kdkar, SG. 
Kakri, A,— A mediuru-sized deciduous tree lip to 9 feet girth and 70 feet 
high, usually, with, short bole 'tod spreading crown. Bark dark grey or 
blackish, rough, vnth shaJldw cracks exfoliating in rounded woody scales 
‘5—2 inches across. ' Bla^e '35— *5 inch, hard, pinkish or orange-brown, 
sticky when crushed. Leaves 6—9 inches long, pari-or impari-pinnate, 
rachis .not wiiiged. Leaflets A — 6 pairs, subopposite, 2*5 — 5 inches 
long, '.lanceolate, , long-acuminate, entire., somewhat oblique, glabrous, 
minutely petiolulate. Flowers *1 inch diameter, reddish, in *, lateral 
puberulous panicles, appearing with or just before the young leaves. 
Male flowers in compact panicles 2—6 . inches long. Stamens 5 — 7. 
Female flowers in laxer panicles 6— 10 inches long. Drupes '2-*3 inch 
diameter, irregularly globose, glabrous, pink {at first). 

Occurs tliroughout the hills between 2,000 and 6,000 feet. Often common in open 
situations on rocky ground and a limestone soil, sometimes clinging to precipitous lime- 
sto.ne crags, not common on other soils. The young foliage is a bright pink. Flowers; 
March- April. Fruit : June- July. ' , ' ' 

6: nANNlA, i. Rich. 

Deciduous trees. Leaves alternate, imparipinnate ; leaflets entire. 
Plowers monoeciouB or diceciouSj fascicled, in simple or pa&icled, termi- 
nal, fascicled racemes. Calyx 4-lobed, ■ persistent ; lobes imbricate,' 
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Petals 4j. imbricate. Disk annular,. S-Iobecl. Stamens 8, inserted below 
the disk. Male with deeply 4-lobed pistilIode. Peiiiale ovary 4 — 6- 
celled or-Iobed or usually 1-cMed; styles 4. Fruit a comiiressed thinly 
fleshy drupe ; stone hard. 

Lannea grandis, Engh . Syn.-' Odina Wooddet, ' :M(y^ Vein. 
\Ihinqan/Gen,‘ Kanman, G. Kalmina, NG. — small or mediiim-smed 
deciduous tree up to 6 feet girth and 50 feet high. Bark dark grey or 
blackish with pale often silvery-grey patches, roiighish. Blaze *5 — 1 
inch, pink or red with darker anastomosing broad fibrous bands. Leaves 
12 — 18 inches long, crowded towards the ends of the branches. Leaflets 
7 — 11, the lateral opposite, 3 — 6 by 2-3’5 inches, ovate or ovate-oblong, 
long-acuminate, entire, rather membranous, glabrous when mature, 
shining, base often oblique, lateral nerves 6—10 pairs. Petiolules of 
the lateral leaflets 0 — '1 inch long. Flowers '2 inch diameter, yellow- 
ish-green, 1-sexual, appearing when the tree is leafless, crowded in 
cymose fascicles arranged in the male in compound tisually drooping 
racemes, in the female in simple racemes which ane erect at first, 
crowded towards the tips of the branches. Drupes ‘5-*6 inch long, 
ovoid, compressed, smooth, dull red or pink, containing a large stone 
surrqpnded by green succulent pulp. 

Occurs tlftougbout the area up to 4,000 feet. Very common an open miscellaueous 
types of forest. In the Bhabar it attains 10 feet girth and 75 feet high, but in the hills 
it is usually a small tree scarcely exceeding 3 feet girth The fibrous bands in the bark 
serve to distinguish this species when leafless from Spondias mangifera. Blowers : 
March- April. Bruit : June-Iuly. 

7. SPONDIAS, Linn, 

Deciduous glabrous trees. Leaves alternate, imparipinnate. 
Flowers polygamous, in terminal spreading panicles. Calyx small, 4-5- 
lobed, deciduous; lobes imbricate. Petals 4-5, valvaie. Disk annular, 

8 — 10-crenated. Stamens 8 — 10, inserted below the disk. Ovary 4-5- 
celled, immersed in the disk; styles 4-5, conniving above. Fruit a 
fleshy drupe wfith woody endocarp, 1 — 5-seeded. 

Spondias mangifem, Willd. Vern. Amara or Anira, Gen. Amyan, 
A. Eng. The Hog plum. — A small or medium-sized deciduous tree up 
to 6 feet girth and 40 feet high. Bark pale brown , or silvery grey, 
sometimes partly blackish, smooth or nearly so. Blaze '75 — 1*5 inches, 
soft, cheesy, not fibrous, reddish-brown with white streaks paleing to- 
wards the interior and exuding a sticky juice. Leaves 12 18 inches 
long. Leaflets 7 — 11, the lateral opposite, 3 — 7 by 1*5^ — 3 inches, elliptic 
or elliptic-oblong, acuminate, entire,: membranous, glabrous, with 10 — 30 
pairs of horizontal secondary nerves joined by a strong intramarginal 
yein. Petiolules *2 inch long. Flowers *2--3 inch diameter, pale 
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gree’nish-yellow, sessile y clustered on the stout branches of a glabrous 
panicle 10 — 18 inches long, appearing when the tree is leafless. Drupes 
1*5 — 2 inches long, ovoid or oblong, smooth, greenish-yellow, containing 
a large somewhat fibrous stone surrounded by the soft juicy mesocarp. 

Occurs throughout the area up to 4,600 feet. Common in open dry miscellaneous 
forests. The leaves turn yellow before falling. Flowers: March- — May. Fruit: Decern’ 
her — ^February. 
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XXXI.--GORIARIACE^; 

Glabrous shrubs, rarely annuals with angular twigs. Leaves 
opposite or ternate, simple, entire, exstipulate. Plowers small, green, 
hermaphrodite or polygamous, in axillary racemes. Sepals 5, imbricate, 
persistent. Petals 5, fleshy, keeled within, thickened and enlarged after 
flowering 'and embracing the fruit. Stamens 10, all free or 5 of them 
adnate to the petals; filaments short. Disk 0. Carpels 5 — ^10, free, 
whorled on a fleshy receptacle ; styles free, slender ; ovules 1 in each cell. 
Fruit of 5 or 10 oblong compressed dry nuts; nuts 1-celled, 1-seeded. 

COEIAEIA, Linn, 

Characters of the family. 

Coriaria nepalensis, WailL Vem. Makhio or MakroU, NG. 
Mak§l, NT. Makab, A.— A large deciduous or subdeciduous shrub up 
to 3 feet girth and 16 feet high. Bark dark grey or brown, very rough, 
more or less deeply cracked, exfdliating in small woody scales. Blaze 
*3 — *35 inch, somewhat fibrous, pale yellow, the juice turning purple 
on the b4de of a knife. Branches smooth with prominent circular 
lenticels. Twigs quadrangular. Leaves 1—4 by ‘7* — ^2*5 inches, opposite, 
subsessile, ovate or elliptic, abruptly short-acuminate, entire or very 
obscurely serrate, glabrous, 3 — 5-nerved. Flowers *2 inch diameter, 
in axillary, solitary or clustered racemes 1 — 4 inches long. Pedicels 
*15— *2 inch long. Stamens red, with large anthers as long as the 
filamentsb Styles red. Fruit *2-*3 inch diameter, of 5 distinct nuts 
enclosed within the accrescent succulent petals, rfed at first, finally blue- 
black when ripe,. 

Occurs throughout the hills between 4,000 and 8,000 feet. Fairly common on open 
southern aspects, often in secondary forest. Flowers : March-April. Fruit : April — Jnn§, 
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XXXII. —MOEING ACE JE. 

Trees with soft wood. Leaves deciduous, altemate, 2-3-pinnate, 
the pinnae and leaflets imparipinnate, opposite ; stipules 0. Llowers 
irregular, hermaphrodite, in panicles. Calyx 5-cleft, the segments 
unequal, petaloid, imbricate. Petals 5, unequai, the 2 upper small, 
the lowest largest. Disk lining the calyx-tube. Stamens inserted 
on the margin of the disk, 5 perfect opposite the petals with 5 — -7 alternate 
sterile; filaments free; anthers l-celled. Ovary stipitate, 1-celled ; 
ovules many, biseriate, on 3 parietal placentae. Fruit an elongate, 
1-celied, loculicidally 3-valved, beaked capsule, corky and pitted within. 
Seeds many. 

MOEINGA, Lamk. 

Characters of the family. 

Moringa oleifera, Lamk, Syn. Moringa pterygosperma , Gasrtn. 
Vern. Stinara or Sunclan, SG and L. Sainjna, EA and H. Eng. 
The Horse-radish Tree.— A medium-sized deciduous tree. Bark very 
pale^ brown with sharply contrasting blackish portions, rough, thickly 
corky and deeply fissured. Blaze ‘8 — 1*8 inches, crisp, not fibrous or 
the innermost layer fibrous, pale yellow usually with a few narrow dark 
purple bands towards the interior and thickly mottled with orange 
sclerotic tissue towards the exterior. Young shoots tomentose. Leaves 
1*5 — 3 feet long, usually 3-pinnate ; rachis stout towards the base, slender 
towards the tip, terete, tinged purple. Pinnae about 6 — 10 paiis, the 
central ones the longest, up to 15 inches long. One or more conspicuous 
stalked glands at the. junction of the pinnules, pinnae and rachis. 
Leaflets *4 — 1 inch long, the lateral elliptic, the terminal obovate and 
sSlightly larger, entire, membranous, pale beneath, nerves obscure. 
Petiolules of the lateral leaflets up to ‘1 inch long, of the terminal 
‘2- *3 inch long. Flowers about 1 inch diameter, pink, in large terminal 
compound panicles 1-2 feet long, the lower branches axillary. Petals 
*5 — *8 inch long, white, tinged pink at the base, without any yellow 
spots. Capsules 9 — 20 by *6 — *8 inch, pendulous, 9-ribbed, slightly con- 
stricted between the seeds. Seeds 3-gonous, winged. 

Occurs throughout the area up to 8,000 feet. Scarce within the hills, but common 
in the snhhimalayau tract and often associated with Mi air in open granting areas. Flowers : 
February — April, Fruit : May -June. 
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XXXIII.— LEGUMINOS^. 

Herbs shrubs or trees. Tjeaves alternate, rarely opposite, usually 
compound, stipulate ; leaflets often stipellate. Flowers usually irregular, 
hermaphrodite, rarely regular or polygamous. Sepals 5, combined or 
free, often unequal, sometimes 2-lipped. Petals 5, rarely fewer, usually 
free and unequal. Stamens normally 10, sometimes iiiclefinite, perigynous 
or subhypogynous ; filaments free or ■variously combined. Ovary free 
with 1 or more ovules on the ventrall suture ; style simple. Fruit usually 
dry, a pod splitting open along both sutures, sometimes continuous and 
indehiscent. sometimes separating into 1-seeded joints. 

Analysis of sub-families. 


A. Flowers zygomorphic. Petals imbricate. Stamens 10 
- or fewer. 


usually 

^ ... I. — PapUionaitf . 

(h) Corolla not papilionaceous. Stamens usually 


(a) Corolla papilionaceQUs. Stamens 
combined 


free ... ... ... ... II. — Ccesalpinicideca. 

^ B. Flowers regular. Petals valvate. Stamens 10 or 

definite ... ... ... ... HI. — Mimosoide^. 

Silb-family I, — 'Papilionatm . 

Herbs shrubs or trees. Leaves alternate, simple or compound, 
sometimes ending in tendrils. Flowers irregular, zygomorphic, rarely 
subregular, hermaphrodite, Calyx, garaosepalous, r5-toothed or- lobed or 
the 2 upper lobes more or less' connate. Corolla papilionaceous ; petals 5, 
free or adnate to the staminal tube, the posterior (standard) outside in 
bud, the 2 lateral (wings) intermediate, the 2 lower inside and usually 
cohering by "(iheir lower margins (keel). Stamens 10, diadelphous 
(usually 9 and 1, the vexillary free one opposite the standard), monadel- 
phous or free. 

I. — ^Trees, * 


Leaves trifolxolate. 

Flowers scarlet. 

(a) Branches armed ... 

... 17. 

Erythrina. 

(?>) , Branches unarmed 

... 19. 

Btitea. 

Flowers lilac 

... 11. 

Oiigeinia. 

Leaves of more than 3 leaflets 

(B. Sissoo has 


sometimes only 3). 

Pod orbicular, winged 

... 25. 

Pterocarpus . 

Pod elongate, not winged ... 

... 24. 

Dalbergm, 
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II. — Shrubs. 

A. Leaves simple or trifoliolate. 

1. Flowers searlet or red, large and conspicuous 

(a) Branches armed ... ... ... 17. 

(b) Branches unarmed ... ... ... 19. 

2. Flowers not red, ox if red not large and con- 


spicuous. 

A. Leaves giand-dotted beneath. 

(a) Leaves pinnately trifoliolate ... ... 22. 

(b) Leaves simple or digitate ... ... 23. 

B. Leaves not gland-dotted beneath. 

,.(a) Flowers yellow, 1 inch long or more. 

* Leaves trifoliolate ... ... ... 1. 

Leaves simple ... ... ... 2. 

(b) Flowers not yellow, or if partly yellow not 
exceeding '5 inch long. 

* Pod of several joints folded so that the 

broad faces are in contact ... ... 10. 

Pod not folded as above. 

f Pod indehiscent, not jointed, 1-seeded ... 9. 
ff Pod jointed, usually several seeds ... 12. 


B. Leaves pinnate {Indigofera Hamiltonii has some- 
times only 3 leaflets). 

1. Flowers yellow. 

(c) Pod ovoid, bladder-like, membranous ... 4. 

(b) Pod 4- winged, constricted between the seeds ... 26. 

(c) Pod turgid, not membranous, winged or 


moniliform. 

* Calyx very oblique ... ... ... 7. 

- ** Calyx not oblique ... ... .*• 8. 

2. Flowers not yellow. 

(<j) Pod cylindrical ... ... ... 3. 

(b) Pod compressed ... ... ... 6. 

III.— •Climbers. 

A. Leaves trifoliolate. 


1. Pod large, turgid, densely clothed with irritating 


bristles ... ... ' ••• 1^* 

2. Pod small, turgid, pubescent ... ... 22. 

3. Pod flat. 

(a) Terminal leaflet exceeding 6 inches long. 

* A sinistrorse climber ... ... ... 18. 

A dextrorse climber ... ... ... 20. 

(fi) Terminal leaflet not exceeding 4 inches long. 

* Flowers bright yellow ... ... ... 21. 

** Flowers pink or purplish ... 14. 


Erythrina. 

Butea, 


Rhynchosla, , 
Fleming ia. 

Piptanthiis, 

Crotalaria. 


Uraria. 

Lespede^a. ^ 
Desmodium. 


Colutea. 

Sophora. 

Caragana. 

Astragalus. 

Indigofera. 

Teplirosia. 


Mucuna. 

Rhynchosia, 

Spatholohus. 

Pueraria. 

AtyhsiiX. 

S'huteri^, 
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B. Leaves imparipinnate {Apio$ has sometimes only 

3 leaflets). 

1. Leaflets 3—5 ... ... ... ... IG. Ajvgs. 

2. Leaflets 7 — 9, mors than 3 inches Ion" ... 5. MiUeilia. 

3. Leaflets 9 — 13, less than 3 inches long ... 24. Dalbergia. 

C. Leaves paripinnate. Leaflets 7—20 pairs ... 13. Abms. 

1. PIPTANTHUS, !). Don. 

A shrub. Leaves digitately trifoliolate. Stipiies deciduous, connate 
at the outer edges so as to appear opposite to the petiole. Flowers ir 
bracteate racemes. Standard erect, broadly obcordate. Stamens 10, 
free. Pod stipitate, 2-valved. 

Piptanthns nepalensis, D. Don . — An evergreen shrub 5 — 10 feet 
high, the stems attaining 1‘5 inches diameter. Bark pale brown, faiily 
smooth, emitting a foetid smell when bruised. Blaze greenish-yellow. 
Twigs bright green. Young shoots silky. Petiole ‘7 — 1*5 inches long, 
narro\\iy margined. Stipules ^5 - — *8 inch long, deciduous leaving a 
persistent annular ring. Leaflets 2—4 by *5 — 1*5 inches, sessile, 
lanceolate or elliptic-oblancaolate, enthe, acnte, glabrous above, 
ultimately glabrous beneath, midrib stout and prominent beneath. 
Flowiers 1-1*25 inches long, yellow fading purplish-brown, in short 
racemes. Pedicels ‘5 — ‘7 inch long, villous. Bracts *5 inch long, ovate, 
densely hairy. Calyx ‘5 inch long, densely grey-tomentose outside. 
Petals clawed. Pod 3 — 5 by '4 — ‘7, inch, flat, brown when ripe. Seeds 
3—10. 

Occurs in the hills, especially the inner ranges, between 9,000 and 11,000 feet (Parker 
records it from the Punjab dowm to 7,000 feet. He also describes it as deciduous, but in 
cases which I have seen the old leaves fall as the new are forming and it is at most 
subdeciduous). Generally scarce, but sometimes fairly common in open forest of Quercw 
semecarpifoUa, especially on south aspects. Flowers : April-May. Fruit ; October. 

2 . CEOTAL ARIA , Linn . 

Herbs or shrubs. Leaves simple, trifoliolate or sometimes 6 — 7- 
digitate, stipular or not. Flowers usually yellow, sometimes blue, mostly 
in racemes, rarely solitary. Calyx-lobes linear or lanceolate, subequal or 
more or less connate in two lips. Corrolla equal to or exceeding the 
calyx, keel petals connate into a conspicuously incurved beak. Stamens 
monadelphous ; anthers dimorphous, alternately short versatile with 
stender filaments and long basifixed with flattened filaments. Ovary 

2- many-ovuled ; style long, abruptly incurved at the base. Pod turgid 
or inflated, continuous within, dehiscent, not jointed. Seeds usually 
many. 

Crotalaria tetragcna, Roxb . — ^An erect sparingly-branched shrub 

3 — 0 feet high, the stem attaining 1 inch diameter at base. Bark 
smooth, greenish. Twigs green, quadrangular, deeply grooved, clothed 



150 


xxxm .—LBauMmo sjb . 


with whitish hairs. Leaves simple, 6— 12 by *5— 1*75 inches, linear 
or lanceolate, acuminate, entire, base rounded or acute, glabrescent or 
thinly silky-canescent on both sides. Petiole *1— '25 inch long, stout, 
tomentose. Stipules *l-*2 inch long, linear, hairy. Flowers yellow, 
1-1*2 inches long, in lax simple lateral and terminal racemes 6 — 9 inches 
long. Calyx *75—1 inch long, velvety^ iinear or lanceolate, acuminate. 
Corolla glabrous. Pedicels *3— ‘6 inch long, velvety. Pod 1*5—2 inches 
long, oblong, turgid, densely clothed with rough hairs. Seeds 12 — 20, 
shining, indigo blue. 

Occurs tliroughouli the area up to 3,500 feet, but is rather scarce. Found in drj^ 
open situations. The hairiness of this plant is often described as dark brown as it 
turns brown in the herbarium. Flowers : September—November. Fruit : March. 

3. INDIGOPEEA, Linn. 


Herbs or shrubs. Leaves simple, trifoliolate or imparipinnate ; 
leaflets entire ; stipules usually small. Flowers generally small, usually 
reddish or purple, in axillary racemes or spikes, rarely solitary or panicled, 
each flower pedicelled in the axil of a caducous bract. Calyx minute, 
teeth subequal or the lowest longest. Standard ovate or orbicular ; keel 
petals erect, not keeled, spurred near the base. Stamens diadelphous, 
the vexillary stamen free, the other’s connate. Ovary senile or sub- 
sessile. Pod usually linear-cylindric, septate within between the seeds. 


I. — Dwarf shrubs ; stems tufted and mainly annual. 


1. Leaflets less than 15 

... 1. 

Hamiltonii, 

2. Leaf! St s more than 15 

... 2. 

Dosna. 

IT. — Erect shrubs with perennial stems. 

A. Flowers pink. 

1. Pod hairy, bracts minute. 

‘(a) Flowers *4 — -6 inch long 

... 3. 

Gerardiana. 

(6) Fiow-ers *2 — *35. inch long 

... 4. 

heterantha. 

2. Pod glabrous. 

(a) Bracts boat- shaped exceeding the buds 

... 0. 

pulcliella. 

(h) Bracts minute, lanceolate 

... 6. 

cylindracea . 

B. Flowers deep red. 

(fj) Bracts lanceolate. Leaflets 11 — 15 

... V. 

atropurpuT&a, 

(h) Bracts boat-shaped. Leaflets 5 — 9 

... 8. 

hebepetala. 


1. Indigofera Hamiltonii, B. Grah . — small deciduous shrub with 
numerous diffuse stems from the root. Leaves 1 — S' 5 inches long. 
Leaflets usually 3 — 9, opposite, '5-.‘7 inch long, obovate or oblong, often 
emarginate, sparsely adpressed-pubescent on both surfaces. Flowrerg pink 
tinged wdth red, ■4-'5 inch long, in long-peduncled racemes 8 — 12 inches 
long which usually arise direct from the rootstock. Bracts small, lanceo- 
late, caducous, shorter than the pedicels. Pod 1-1'5 inches long, 
straight, compressed. Seeds about 10. 

This species is found in the Path Dun at 1,300 feet elevation. It grows in the open 
flat grasslands which are annually burnt. Flowers : March- April. 
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2. Imdigofem Dosua, Buch,-Ham—A small deciduous shrub with 
procumbent or suberect tufted stems 1-2 feet long and attaining *25 inch 
diameter. These die back annually either to the base or leaving a small 
persistent portion. Leaves 2— 4*5 inches long. Leaflets 15 — 37, 
opposite, ‘3 — '6 inch long, elliptic, mucronate, more or less densely 
adpressed-hairy on both surfaces. Flowers bright pink, "4 — *6 inch long, 
in peduncled racemes 2 — 4 inches long. Bracts narrow-lanceolate, long- 
pointed, exceeding the flower-buds. Pod *8 — 1*5 inches long, straight, 
minutely pubescent, containing up to 8 seeds. 

Occurs throughout the hills between 4,000 and 9,000 feet. Very common in open 
chir or blanks in banj forest, often concealed beneath dense grass. Flowers ; April — July. 
Fruit : November — January. 

3* Indigofera Gerardiana, Wall. Vern. Sahina, Gen. — 

medium-sized deciduous shrub, usually 5 — 10 feet high, but attaining 
20 feet with stem 6 inches diameter. Bark dark grey or brown, fairly 
smooth, sometimes with shallow vertical cracks. Blaze *2 — ‘25 inch, 
pinkish. Young shoots adpressed-hairy. Leaves 1 — 4 inches long. 

Leaflets 5 — 23, *4 — ‘8 by *2-‘3 inch, obovate or oblong, obtuse or 
retuse, mucronate, clothed on both sides with adpressed white 
hairs. Flowers ‘4 — *6 inch long, in racemes 1 — 3 inches long. 
EaShis and pedicels densely adpressed-hairy. Pedicels up tO‘*l inch long, 
stout, not recurved in bud. Calyx T5 inch long, rather densely hairy, 
with 5 lanceolate teeth. Corolla rather densely hairy outside, especially 
towards the margins. Standard pink, often tinged purple, with a white 
spot at the base. Ate red. Keel white tinged pink on the margins. 
Pod ‘75 — 2 inches long, straight, cyiindric, clothed with pale adpressed 
hairs or glabrescent when mature, never quite glabrous. Seeds up to 10. 

Found throughout the hills between 6,000 and 10,000 feet.. Common and often 
gregarious in secondary scrub forest, especially on old abandoned clearings. Also commonly 
associated with banj, blue pine and spruce. Flowers : May — July. Fruit : 'October — April. 

4. Indigofera heterantha, Wall. Syn. I. Gerardiana, vax. 
heterantha. Vem. Sakina, Oen. — This shrub is Tery similar to I. 
Gerardiana, Wall, from which it is best distmguished by its smaller size. 
Points of difference are as follows : — ^Height usually 2 — 5 feet, attaining 
10 feet with stems 1'6 inches diameter. Leaflets 7 — 35, up to ‘4 inch 
long. • Flowers '2 — ’35 inch long. Calyx ‘OS-'l inch long, lobes linear- 
lanceolate. Pod ‘4 — "75 inch long. Seeds 1 — 4. 

Occurs throughout the hills between 3,000 and 8,000 feet. Common and often 
gregarious in secondary scrub forest, especially bordering cultivation. Also commonly 
associated with banj, chit and blue pine. Flowers : May- June. Fruit : October — April. 

5. . Indigofera palchella, Boxb. Vern. Sahina, Gen. — ^An erect 
deciduous shrub 4 — 8 feet high, stems attaining 2 inches diameter. Bark 
brown, fairly smooth, often with longitudinal lines of small raised lenti- 
cels. Blaze '25 inch, pinkish. Young shoots adpressed-pubescent. 
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Leaves 3 — 6 inches long. Leaflets 7— 17, opposite, ‘S—l inch long 
elliptic, rounded or fetuse at the apex, mucronate, thinly hairy on both 
sides, more or less glaucous beneath. Petiolule very short. Llowers 
about ‘5 inch long, bright pink, in dense racemes 2— 4 inches long. 
Bracts boat-shaped, long-pointed, silky-hairy, exceeding the flower-buds. 
Pod 1-r 7 inches long, straight, glabrous. 

Found in all parts of the area from 1,000 to 5,000 feet. Common in sal, miscel- 
laneous and chir forests where the cover is not too dense. At times somewhat gregarious. 
Flowers : January — ^April. Fruit : May-June. 

6. Indigofera cylindracea, Wall, — deciduous shrub 2 — 8 feet high , 
with stems up to 1*5 inches diameter. Bark smooth, grey, with numer- 
ous minute raised lenticels. Blaze ‘1 inch or less, fibrous, greenish. 
Young shoots sparsely adpressed-hairy. Leaves 1 — 5 inches long. 
Leaflets 9 — 21, *4 — *8 by *2 — *35 inch, oblong, obtuse or retuse, mucro- 
nate, clothed on both sides with minute adpressed hairs. Flower.s 
‘3-‘4 inch long, pink, in lax pedunculate racemes 2 — 6 inches long which 
lengthen in fruit up to 8 inches. Eachis and pedicels sparsely adpressed- 
hairy. Pedicels up to *2 inch long, slender, recurved in bud. Calyx 
scarcely exceeding *05 inch long, sparsely adpressed-pubescent without, 
with 5 triangular teeth. Petals rather densely puberulous witli^ut. 
Br’acts shorter than the pedicels. Pod 1-1*8 inches lor^, straight, 
cylindric, glabrous. Seeds 4 — 6. 

This species is common and somewhat gregarious round Naini Tal between 5,500 and 
8,000 feet, where it occurs mainly as undergrowth in Querms dilatata forest. I have seen 
here a variety with white flowers. It reproduces very freely by root-suckers. Flowers : 
July. Fruit : November. 

7. Indigofera atropurpurea, Buck, -Ham. — An erect sparingly- 
branched shrub 4 — 8 feet high with stems up to 1 inch diameter, Barlv 
smooth, greenish-brown with minute pale raised lenticels arranged more 
or less in longitudinal lines. Leaves 4 — 10 inches long. Leaflets 11— 
15, opposite, 1*25 — 2*6 by *5 — 1 inch, elliptic-or ovate-oblong, rounded 
or acute, mucronate, thinly hairy or glabrous, base rounded or acute. 
Petiolule ‘1 — *2 inch long. Plowers dark red, about ‘4 inch long, in 
erect racemes 4 — 10 inches long. Bracts lanceolate, acuminate, not 
enclosing the flower-buds. Pod 1-2 inches long, glabrous. Seeds ii].) 
to 9. 

Occurs throughout the hills between 3,000 and 4,000 feet, but is generally scarce. 
Sometimes found on bare steep slopes. Flowers : June — August. Fruit : December. 

8. Indigofera hebepefcala, Benth —An erect deciduous sparingly- 
.brancifed shrub 5 — 15 feet high with stems up to 2 inches diameter. 
Bark smooth, pale ashy or greenish-brown with minute raised lenticels. 
Young shoots sparsely hairy. Leaves 4 — 8 inches long. Leaflets 5 — ^9, 
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apposite, 1*5 — S by *75—1*5 inches, ovate or oblong, apex rounded or 
retiise, mucronate, sparsely hairy or glabrous above, sparsely hairy 
beneath, base rounded or acute. Petiolule '05 — *1 inch long. Mowers 
dark red, about *4 inch long, in erect racemes 4—6 inches loug. Standard 
deep red with a white spot at the base. Ala? pink. Keel pink or red, 
the base white. Pedicels up to *1 inch long. Bracts boat-shaped with 
long cuspidate points, enclosing the flower-buds. Pod 1-2 inches long, 
glabrous. 

Occuris in the hills, and espscially on the inner ranges, between 7,000 and 9,000 feet 
Sometimes locally common, but generally scarce. It is usually found in fairly dense foresr, 
often of Qiiercus dilatafa. Flowers: May- June. 

4. COIjUTE A, Lmn. 

Shrubs. Leaves imparip innate. Stipules small. Flowers in few- 
flowered axillary racemes. Calyx campanulate, 5-toothed, the teeth 
subequal or the 2 upper shorter. Standard rounded, bi-plicate or bi- 
callos« at the base, shortly clawed ; keel-petals incurved, obtuse, with long 
connate claws. Stamens diadelphous. Ovary stipitate ; ovule,s many ; 
style longitudinally bearded above. Pod membranous, inflated; indehi- 
scent or opening at the top. 

Colutea^ nepalensis, Sims. Syn. C. arborescem , Linn. var. 
nepalensis, — xAn erect deciduous shrub. Bark smooth, browm. Young 
shoots pale straw-coloured, the epidermis peeling off in long narrow strips. 
Leaves 2 — 6 inches long, mostly clustered on very short dwarf shoots. 
Leaflets 9 — 13, opposite, ‘2 — *5 inch long, obovate, usually retiise, entire, 
rather thick, clothed when young wdth minute adpressed hairs, glabrous 
above when mature. PetioMes minute. Flow^ers about *8 inch long, 
yellow often tinged with red, in lax axillary few-flowered racemes about 
as long as the leaves. Pedicels '3-‘4 inch long, canescent. Pod 
1*5 — 2 inches long, bladder-like, ovoid. Seeds many. 

This plant is recorded by Brandis from Kumaon, but there are na specimens from 
this area at either the Kew or Dehra Bun herbaria. It may be expected to occur from 
8,000 to 11,500 feet. Flowers : July- August. 

5. MILLETTIA, W, and A. 

Trees or large shrubs, usually climbing. Leaves imparipinate, 
stipulate; leaflets penninerved, usually stipellate. Flowers often fascicled 
in racemes or panicles. Calyx campanulate, the teeth short. Corollo 
much exserted ; standard ovate or orbicular ; wings and keel-petals clawed. 
Stamens usually monadelphous, sometimes diadelphous. Ovary sessile 
or rarely stailked, few-ovuled. Pod linear or oblong or oblanceolate, flat 
or turgid, late in dehiscing. 
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Millettia aiiricElata, Baker, Vern. Gauja or Gauj, Gen. G5j, 
H . — A large dextrorse climber, the stem, attaining 10 inches diameter' and 
70 feet high, often irregularly fluted. Bark pale yellowish-brown, fairly 
smooth or roughish owitag to the presence of numerous s-mall raised 
lenticels. Blaze 1 — *3 inch, pale orange, crisp, not fibrous, with a 
narrow whitish band of very fibrous tissue inside, sometimes exuding a 
transparent sticky pink juice. Leaves 1-2*5 feet long. Petiole 4 — 6 
inches long, sv/ollen a,t the base. Leaflets 7 — 9, opposite, terminal leaflet 
up to 12 inches long, lateral ones 2*5-6 by 2 — 4 inches, obovate, elliptic 
or oblong, abruptly short-acuminate, entire, densely grey-silky when 
young, glabrous above when mature, but pubescent beneath, dull green 
above, paler and somewhat glaucous beneath. Petiolule *2 inch long. 
Mowers *3-*4 inch long, white tinged yellowish-brown, in slender axillary 
racemes 4 — 12 inches long ; pedicels clustered, ‘1 inch long. Pod 4 — 7 
by 1-1*5 inches, woody, brown-velvety, sutures thickened. 

Occurs throughout the area up to 4,000 f-eet and is often very common, especially in 
dry miscellaneous and sal forest. It is often found as a suberect shrub 5 — 10 feet high, and 
in this state is frequently gregarious. Flowers : May-Tune. 

6. TEPHEOSIA, Pers, ^ 

m 

Herbs or shrubs. Leaves imparipinnate, sometimes reduced to one 
leaflet ; leaflets opposite, obliquely parallel-nerved, stipels small or 0. 
Blowers r’eddish or white, usually racemose. Calyx-tube campanulate, 
teeth subequal or the lower longer. Petals clawed ; standard siiborbicular ; 
wings slightly adnate to the incurved keel petals. Stamens diadelphous, 
the vexillary filament connate above the base or free. Ovary sessile, 
linear, many-ovuled ; style incurved. Pod linear, flattened, not or 
obscurely septate, dehiscing by both sutures. Seeds many. 

A shrub exceeding 3 feet high; leaflets more than 19. 

Flowers *75 inch long or more ... ... ... 1. Candida. 

A shrub less than. 3 feet high ; leaflets less than 19. 

Flowers not exceeding *4 inch long ... ... 2. Hamiltonii. 

1. Tephrosia Candida^ DC. Vern. Ban-tor . — An erect shrub 
3 — 6 feet high, the stem attaining 1*25 inches diameter. Bark fairly 
smooth with numerous pale circular raised lenticels. Blaze *2 inch, 
greenish, very fibrous. Leaves 4 — 9 inches long, shortly stalked. 
Leaflets 17 — 25, narrowly elliptic, cuspidate at the apex, 1*5 — 3 inches 
long, glabrous or pubescent above, cuspicuously pale and silky beneath. 
Petiolule short. Blowers *75 — inch long, white or tinged with red, 
in terminal or lateral racemes 6 — ^9 inches long. Pedicels about *5 inch 
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long. Pods ‘2‘5 — 4: by about ‘3 inch, densely clothed with adpressed 
silky-brown hairs. Seeds 6 — 13, dark brown, compressed, '15 — '25 inch 
long. ; 

Occurs up to 2,500 feet, but is not common. Found in open sal tomBi. Flowers: 
August- September. Fruit : January-Februar j. 

2* Tephrosia HamiltOEii, J., i?. Drumm. — An erect deciduous s.hrub 
1—3 feet high with a basal woody portion up to *6 inch diameter, the 
twigs sub-herbaceous. Bark smooth with minute pale lenticels. Young 
shoots more or less pubescent. Leaves l’5-5 inches long. Leaflets 
7-17, oblanceolate-obloiig, *5 — 1 inch long, entire, usually retuse at the 
apex, miicronate, adpressed-hairy above, silky-pubescent beneath. 
Petiolules *05 inch long. Flowers *3 — *5 inch long, bright pink, in 
fascicles or pairs on the rachis of terminal or leaf-opposed racemes 
1 — 7 inches long. Pedicels in flower *1 — '15 inch long. Calyx and back 
of standard puberulous, remainder of corolla glabrous. Calyx ‘2 — '25 inch 
long. Pod 1-1*5 inches long by ‘15 — ^‘2 inch broad, somewhat iipcnrved 
near 1;he tip, pilose becoming glabrous or nearly so when ripe. Seeds 
4 — 7, pale brown mottled darker’, about ‘1 inch long. 

Occurs on sandy and gravelly soils, often on abandoned cultivation and in river 
beds within the .Bhabar tract where it is a common weed and sometimes grows gregariously. 
It alw) extends some distance up valleys in the hills at .elevations up to 3,000 feet. Flowers : 
June — August*! Fruit : January-February. 


7. CAEAGANA, Lmnk. 

Trees shrubs or herbs. Leaves paripinnate, often crowded, some- 
times digitate; rachis ending in a bristle or spine usually persistent; 
stipules usually large and spinescent. Flowers yellow, solitary or in 
few-flow^ered umbels. Calyx companulate; teeth deltoid or lanceolate. 
Corolla much exser'ted; standard broad, clawed, edges reflexed; wings 
oblique, free, long-clawed; keel blunt, nearly stra.ight. Stamens 
diadelphous. Ovary sessile; style straight or slightly incurved; ovules 
many. Pod turgid, continuous, sometimes pubescent within. 

... 1. pygmcsa. 


2. crassicauHs. 

3. brevispina. 

4. sp. aff. snkiensis. 


1. * — Leaflets more or less digitate ... 

11. — Leaves imparipinnate. 

A. Stem dwarf, less than 6 inches high. 

B. Stems 1 foot or more in height. 

1. Flowers in few-flowered umbels ... 

2. Flowers solitary or paired, sub-sessile. 

(a) Leaflets 12 — ^18 
(h) Leaflets 8—10. 

* Stipules connate behind the leaf -rachis 
** Stipules not connate behind ... 

According to Strachey and Winterbottom’s list of Kumaon plants C. pohjacantJia, 
Eoyle is also found within our area but there are no specimens at Debra Dun and the 
sheets at Few collected in G-arhwal by Strachey and 'Wintcr^^ottom do not show the 
pods. It seems therefore possible that it has been confused with C. Gerardiana as the 
two plants have very similar characters. According to Dr. Drain the pod of C. polyacantha 
is glabrous within. 


Gerardiana . 
Boplites. 
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1. CamgaBa pygmm, DC. Vern. Dam, NG, Dimar, NA. — A 

low dense bushy and very prickly shrub, the spreading stems usually 
6 — 12 inches high and seldom exceeding *5 inch diameter. Bark fairly 
smooth, grey, peeling off in lateral rolls. Leaf-rachis *3 — *4 inch long, 
persistent with the spinescent stipules as a 3-fid spine, suppressed on 
dwarf shoots; leaflets 4, digitate, very narrowly oblanceolate, about *3 
inch long, thickish, pubescent when young, glabrous when mature. 
-Flowers solitary, about ‘6 inch long, yellow tinged with orange-brown on 
the standard. Pod linear, turgid, glabrous within and without, 1 inch 
long. . ■ ■ 

Occurs in tlie tract of country bordering Tibet between 12,500 and 15,000 feet. It 
is locally common and gregarious on bare stony ground, often forming dense continuous 
patches several feet across. Flowers : June- July. 

2. Caragana crassicaulis, Benth. A dwarf shrub with stout woody 
tufted and branched stems 2 — 4 inches high, more or less completely 
hidden by the persistent leaf-rachises. Leaves closely crowded on the 
stem, 1 — 0 inches long. Stipules not spinescent, villous. Leaflets 
IS — 30, opposite towards the leaf-tip, alternate below, *1 — *2 inch long, 
oblong, clothed with long spreading hairs, apex rounded or truncate. 
Plow^ers yellow, ‘7 inch long, occuring singly on pedicels up to 2 iijphes 
long. Calyx ‘4 inch long, clothed with long spreading fhairs. Pod 
‘6 — '7 inch long, straight, turgid, sparsely hairy. 

Occurs on the inner dry ranges between 12,000 and 15,000 feet. Flowers : July. 

3* Caragana breirispina, Royle . — ^An erect shrub 4 — 8 feet high 
with stem.s up to 2 inches diameter. Bark brown, roughish. Blap:e 
‘25 inch, fibrous, white. Branches smooth; internodes not crowded, 
‘5 — 2 inches long. Leaf-rachis usually spinescent and persistent, 1 — 4 
inches long. Stipules spinescent, up to ‘5 inch long or absent. Leaflets 
8 — 14, '3 — 1 inch long, obovate, elliptic or elliptic-oblong, apex rounded 
or retuse, mucronate, glabrous above, pale and silky-pubescent or glabre- 
scent beneath. Flowers yellow, about ‘9 inch long, in few-flowered 
umbels; peduncle *5 — 2 inches long; pedicels ‘2 inch long. Pod 1*2 — 2 
inches long, pubescent without, woolly within. 

This species is reported to occur in the Eanikhet, Central Almora, and East Almora 
Divisions but there are no specimens from this area at Dehra Dun, and I saw none in 
the Kew herbarium so that its occurrence cannot at present be dsfinitelr accepted. Else- 
where it is found in deodar and blue pine forests between 6,000 and 10,000 feet. Flowers : 
May — July. 

4. Caragana sp. afl. C. sukiensis, C. K. Schn. — ^An erect deci- 
duous shrub 1 — 3 feet high with stems up to '5 inch diameter. Leaf- 
rachis persistent, spinescent, 1-1'5 inches long. Leaflets 12 — 18, 
opposite, '25 — ’3 inch long, oblanceolate-oblong, mucronate, glabrous, 
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entire, siibsessile. Mowers solitary, on short pedicels. Calyx '4 inch 
long with iaiiceolate acuminate teeth. Pod ‘7—1 inch long, pubescent 
without, woolly within. 

This desci’iption is taken from my shetet JSfo. 1016 in the Dehra Dun herbarium. The 
specimen, which is in fruit, appears to differ from true C. silk Lensi6‘ in the larger number 
of leaflets which^ are also glabrous and xaiicronate. It was collected between 8,500 and 
9,500 feet elevation in the Malla Kagpur patti af Korth Garhwal and more material is 
wanted for correct determination. 

5. Caragaim Gemrdiana, Roijle, Vern. Juam^ NG. Naiha, 
NA. — A shrub 2— 4 feet high, the stems usually decumbent and attain- 
ing 1 inch diameter. Bark rough, brown, peeling off in thin lateral 
plates. Leaf-rachis ‘5-1*5 inches long, persistent, spinescent; stipules 
connate behind the rachis, amplexicaul, not spinescent, thick, persistent, 
coriaceous. Leaflets S — 10, oblanceolate, ‘2— ‘3 inch long, acute, densely 
silky. Flowers 1-2, subsessile, yellow, about ‘8 inch long. Pod 
‘7 — 1 inch long, woolly within and persistently pubescent without. 

Occurs in the tract of country bordering Tibet between 9,000 and 12,000 feet. It is 
locally icommon and gregarious, often forming dense bushy patches. The old dead spines 
remain long on the stem and make the bushes very prickly. Flowers: May- June. 

6. Caragana Hoplites, Dunn~kn erect shrub 1 — 6 feet high with 
stems up to 2 inches diameter. Old bark very rough. Blaze '3 inch, 
fibr??Us, white. Young twigs smooth, often coloured orange-brown. 
Leaf-rachis 1 — 1*4 inches long, sharply pointed, persistent. Leaves 
crowded on dwarf side shoots *75— 1‘2 inches long, tip spinescent, with 
ovate scarioiis bracts at the base. Leaflets 8 — 10, shortly stalked, 
*3 — *35 ii^ich long, linear-oblanceolate, clothed on both surfaces with 
long soft spreading hair>s, somewhat densely beneath, undersurface with 
4 — 0 pairs of very prominent parallel nerves. Plow^ers solitary, about 
1 inch long, very shortly stalked, yello’W fading to orange-brown. Calyx 
hairy, more than half the length of the corolla, teeth lanceolate- 
acuminate. 

This spacies grows on steep bare grassy and rocky slopes between 9,000 and 9,500 
feet in the Kandagini valley above Sutol. The foliage has a somewhat glaucous appear- 
ance. Flowers: June. 

8. ASTEAGALUS, Linn. 

Herbs or shrubs. Leayes impari-or paripinnate, rarely digitate or 
reduced to one leaflet, unarmed or very spiny from the indurated leaf- 
rachises ; stipules free or united to the leaf-rachis, rarely united into a 
sheath. Inflorescence various. . Calyx with short nearly equal teeth. 
Corolla ilsuaily distinctly exserted; petals usually with long claws; 
keel incurved, obtuse. Stamens diadelphous. Ovary sessile or stipitate ; 
style incurved, Pod various, usually turgid, continuous and much 
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inflated or more or less completely longitudinally divided by a double 
membranous ijigr^owth from the dorsal suture. 

I, — Leaf-rachis ending in a leaflet; leaflets 15 — 31 ... 1. CandoUeanus. 

II. — Leaf-rachis ending in a spine; leaflets 8 — ^14. 

1. Leaves *5 — i'2 inches long. Pod *4 — ‘5 inch 

long ... ... ... ... 2. psilocentros . 

2. Leaves 1 — 2 inches long. Pod '8 — *9 inch long 3. cegacanthoides. 

Three other woody species are mentioned in Strachev’s list of Kumaon plants, 
namely. -(1) A. poly acanthus ^ Boyle is shown as occnring in the Dhauli Valley at 7,000 
feet. This is probably the plant here described as A, psilocentros, Pisch. Var. pilosus.- 
(2) A. multiceps, Wall, is recorded from Milam. Thera are no specimens from this locality 
in the Debra Dun herbarium, but there are two specimens one from Badrinath (collector’s 
name not given) and one from Kulti in Byans collected by Duthie, either or both of which 
may belong to this species, their fragmentary nature how^ever leaves it open to doubt 
whether the specimens are not A, Candolleanus , Boyle. A. multiceps. Wall, has no 
terminal leaflet, the leaflets are densely silky and the plant has a tufted congested habit 
similar to that of A. CandoUeanus . — (3) A. Wehhianus, Grab, is recorded from G-uje, 
but there are no specimens from this area at Debra Dun. In this species there is a 
terminal leaflet and the dwarf stems are tufted and densely csespitose near the ground 
surface. There are 31 — 51 leaflets on a stout rachis up to 9 inches long. 

1. Astragalus CandoUeanus, Boyle. — A. suberect or prostrate shrub 
with flexible shoots up to 12 inches long and about *4 inch diameter, 
the terminal 3-4 inches clothed with the persistent dead leaf-rachises. 
Internodes usually crowded. Leaves 2*5 — 5 inches long, imparipinnate ; 
the rachis not terminating in a spine. Stipules *3~*4 inch long. Leaflets 
15 — 31, elliptic or oblong, *2 — ‘4 inch long, apex rounded or emargij 3 .ate, 
more or less silky-hairy. Flowers yellow, ‘8-‘9 inch long^, in heads, 
sessile or more or less peduncled. Pedicels ‘l-*2 inch long. Pod ‘6-*7 
inch long, triangular in section, clothed Vvith spreading silky hairs, 
abruptly narrowed into the persistent style. 

Occurs on the inner ranges between 10,000 and 13,000 feet. Blowers : June-July. 
Fruit : October. 

2. Astragalus psilocentros, Fisch , — much-branched semiprocum- 
bent shrub with stout woody branches. Stipules scarious, connate 
almost to the apex and leaving an annular scar on the twigs, clothed 
with long ciliate hairs. Eachis pilose, spinescent, *5 — 1*2 inches long, 
becoming glabrous after the leaflets liave fallen. Laflets 4-5 pairs, 
*2-‘3 inch long, elliptic-oblong, obtuse, pilose on both surfaces but more 
densely beneath. Flowers solitary or paired, ‘7-*8 inch long, yellow. 
Pedicels very short, pilose. Calyx pilose, about half the length of the 
corolla. Pod *4-’5 inch long, abruptly naiTOW^ed into the persistent style, 
hirsute. 

Occurs near Tapoban in North Garhwal at 6,500 feet where it is found growing on 
open exposed grassy slopes. The plant here d,eseribed is var. pihsus. Flowers : May. 

3. Astragalus aegacanthoides, Parker.—A. suberect shrub 4—12 
inches high with stout woody stems. Internodes usually crowded. 
The terminal 2-3 inches of the shoot is more or less clothed with the 
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persistent dead leaf-raclaises. Young shoots sparsely pubescent. Leaves 
1-2 inches long, - Petiole spinescent. Stipules adnate to the 

petiole, membranous, a up to ‘3 inch long, acuminate. 

Leaflets 4— 7 “pairs, *15— 25 inch long, elliptic-oblong, hairy on both 
sides when young, glabrous above but slightly hairy beneath and on 
the margin when mature, lateral nerves obscure. Plowers yellow, *9 inch 
long, axillary, solitary on peduncles up to *15 inch long. Pedicels ’1—15 
inch long. Calyx *35 inch long, hairy ; teeth siibeqiial, less than half the 
length of the tube. iUse with short auricles at the base and slightly 
saccate below the middle. Pod *8-‘9 inch long, cylindric, glabrescent 
or slightly hairy without, villous within. Seeds *12 inch long, sub- 
quadrilateral. 

Occurs on the inner dry ranges bordering Tibet in East Almora between 10,000 and 
18,000 feet. It is found on rocks and dry banks and also in opin bine pine forest where 
according to Mr. B, N. Parker it forms tufts 0 feet across and 12 inches high. Flowers : 
May- June. Fruit; September. 

9. LESPEI>EZA\M^cJ^a^ 

• 

Herbs or shrubs. Leaves pinnately 3-foIioIate, rarely 1-foliolate; 
leaflets entire without stipels ; stipules free, small. Flowers in axillary 
fascicles or racemes or terminal panicles. Calyx-tube carapanulate, teeth 
5 sU^qual or the 2 upper slightly connate. Corolla exserted; standard 
clawed; keel petals incurved, obtuse or beaked. Stamens diadelphou’s, 

9 and 1. Ovary sessile or stalked, 1-ovuled ; style incurved. Pod small, 
compressed, 1-seeded, indehiscent. 

A. Shrubs seldom exceeding 2 feet high. Flowers ' 

clnstered or in shortly peduncled umbels. 

1. Calyx *1 inch long ... ... ... 1. sericea, 

2, Calyx *3 inch long ... ... ... 2. Gerardiana. 

• B. Shrubs usually 3 — 6 feet high. Flowers in racemes ... 

1. Eacemes sessile ... ... ... 3. stenocarpa. 

2. Bacemes peduncled ... .... ... 4. eriocarpa. 

1. Lespedeza sericea, Miq . — An undershrub sending up erect annual 
shoots 1 — 3 feet hidi from a woodv rootstock. Shoots single or branched, 
slender not exceeding *2 inch diameter, green, striate, clothed with 
pale pubescence. Leaves trifoliolate, crowded. Petiole up to *15 inch 
long, usually very short. lieaflets *3 — ‘8 inch long, oblanceolate, linear- 
cuneate or linear-oblong, apex rounded or truncate, mucronate, entire, 
glabrous or nearly so above, densely grey-silky beneath. Flowers pale 
yellow tinged with nink. *15 — *25 inch long, sessile or shortly peduncled, 
arranged 2— i together in dense axillar^^ clusters. Calyx *1 inch long 
Pod’ ‘1 inch long, thinly silky. 

Occurs throughout the hills between 5,000 and 7,500 feet. Often common on grassy, 
especially southern, aspects; also in open cMr and hanj forest. Flowers; July— September. 
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2. Lespedeza Gerardiana, Orah. — ^Habit of L. sericea but more 
often unbranched and the stems do not exceed ‘1 inch diameter as a rule. 
Leaves trifoliolate, petiole up to ‘15 inch long. Leaflets subequal, sessile 
‘5 — ‘7 by ‘15— ‘25 inch, clothed beneath with pale grey hair's. Flowers 
pale yellow, the keel tipped with purple and a dash of the same colour 
near the base of the standard, '4-'5 inch long, arranged in umbels of 
4 — 8 flowers, the umbels either sessile or on a peduncle up to 1 inch long. 
Calyx "3 inch long. Pod ‘1 inch long, grey-tomentose. 

Occurs tliroughout the hills between 5,000 and 7,000 feet. Habitat similar to that 
Off L. sericea. Common, but not so abundant as L. sericea. Hloweis : August — October. 

3* Lespedeza stenocarpa, Maxim. — An erect siibdeciduous shrub 
4 — 8 feet high with stem up to 3 inches diameter. Branches slender, 
whippy and often drooping. Bark pale reddish-brown, rough. Twigs 
densely tomentose with spreading hairs. .Leaves trifolioiate. Petiole 
*2 — 1 inch long. Leaflets up to ‘7 by *5 inch, cuneate-obovate or obovate, 
apex obtuse truncate or retuse, often minutely mucronate, entire, glabrous 
above, densely clothed with grey or silvery silky hairs beneath. Blowers 
bright pink tinged with purple, *4-*5 inch long, in dense axillary rahemes 
up to 1*5 inches long. Pod *5 inch long, oblong, gradually narrowed into 
the base of the persistent style. 

Occurs probably in all parts of our area between 1,500 and 6,500 feet, Sonj^imes 
common in open cliir forest and often found growing on steep stony or ro^by ground but 
especially on limestone soils. Plowers : March — May. 

4. Lespedeza ericcarpa, DC . — An erect deciduous shrub 4 — 8 feet 
high with stems up to 1 inch diameter. Bark brown, slightly rough. 
Branches slender. Twigs densely clothed rvith adpressed grey pubes- 
cence. Leaves trifoliolate. Petiole *5 — 2*3 inches long; stipules lanceo- 
late, persistent, '2 — *25 inch long. Leaflets up to 1*8 by *9 inch, rarely 
less than *7 inch long, elliptic or obovate, apex rounded, mucronate 
rarely slightly retuse, base rounded or more or less ciineate, glabr'ons 
above, glaucous with fine adpressed silky hairs beneath. Stalk of the 
terminal leaflet up to *5 inch long, petiolules of the lateral up to *1 inch 
long. Plowers bright red or deep purplish-red fading to purple, ‘4-*5 inch 
long, in lax erect axillary racemes up to 6 inches long. Pod ‘3- ‘4 inch 
long, mucronate with adpressed grey hairs. 

Occurs tbrougliout the hills between 5,000 and 7,500 feet, but is somewhat local 
in its appearance and seldom common. Sometimes found in open grassy hanj forest. 
Flowers : August — October. Fruit : December- January. 

10. URAEIA, Desv. 

Perennial herbs and undershrubs. Leaves imparipinnate or 3- 
foliolate, often l-foliolate, with subulate stipels; stipules scarious. 
Flowers usually purple or yellow, in terminal simple or panicled racemes. 
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Calyx-tube short, •2-lipped, the lipper 2-pju'tite, the lower 3-partite. 
Corolla small ; standard orbicular or obovate, clawed ; wings adherent 
to the obtuse keel. Stamens diadelphous, 9 and 1. Ovary sessile, 2- 
many-ovuled ; style indexed. Pod of 2—8 small turgid 1-seeded indehis- 
cent joints usually bent on one another so as to become more or less 
face to face when ripe. 

A. Upper leaves 6 — 9-folioIate ... ... ... 1. picta, 

B. Leaves l-and 3-foIiolate. 

1. Joints of pod shining, glabrous ... ... 2. neglecta 

2. Joints of pod hairy. 

(a) Petiole ‘5—1 inch long. Pedicels ‘I-* 2 inch 

long, , ... ... , ... ... S. hamosa. 

(b) Pdiiiole 2 — 4 inches long. Pedicels '3- *4 inch 

long ... ... ... ... A. lagof us. 

1. Umria picta, Desv.—A sparingly-branched ' erect undershrub 
usually 1-2 feet high, somewhat vvoodjr towards the base, ' Leaves 4 — 12 
inches long, the lowest 1— 3-foliolate ; stipules '5 inch long, lanceolate, 
acumftiate. Leaflets (of the upper leaves) 5: — 9, opposite, 3 — 8 by '4 — 1 
inch, linear-oblong, subcoriaceous, blotched with white abtove, along the 
midrib, glabrous above, minutely pubescent with prominent nerves 
beneath, Flowers ‘2-*3 inch long, purple, in close fascicles along the 
rachis of a^picate, erect, terminal raceme 6 — 12 mclies long. Bracts 
*4 — ‘7 inch long. Pedicels ‘2-‘3 inch long, abruptly upeurved after 
flowering that tiie pods are in contact with the rachis. Pcdg glabrous, 
pale lead-coloured or whitish, joints 3 — 6, smooth, polished. 

Has been collected in the Eamnagar Division , but is probably not common in 
oiir area. It ascends to 3;000 feet. In the Debra Dun it is found in open sal forests. 
Flowers : June — August. Fruit : October-November. 

2. Ilraria ne^Incta, Prain. — A deciduous shrub with w’eak suberect, 
.prostrate or creeping, often herbaceous stems 1-2 feet long and not 
exceeding *15 inch diameter. Leaves l-and 3-foliolate. Petiole *5—2 
inches long. Terminal leaflet 1*5 — 3*5 inches long, oblong. Flov'ers 
*3 inch long, purple, in long dense cylindric racemes. Pedicels '3-*4 
inch long, incurved after flowering. Pod of feveral shining, black, 
glabr*Dus joints folded on one another so that their broad faces are in 
contact. 

Probably pccurs in most parts of our area between 1,000 and 6,000 feet. It is 
found on open grassy banks, in openings in sal 'forest, and sometimes beneath dense tali 
grass. Flo'svers : August- September. Fruit :.'October-Hoy ember. 

3. Uraria hamosa, Wall . — A stragglrng diffuse undershnib. Leaves 
l-and 3-foliolate, the terminal leaflet usually more than twice the size of 
the lateral. Terminal leaflet 2 — 4 inches long, broadly elliptic, obtuse or 
emarginate, base, rounded, pubescent or> glabrescent above, adpressed 
hairy beneath. Petiole *5 — 1 inch ' long, Flowers *25— *3 inch long, 

11 
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pink or purple, fascicled 1 or 2 together on the racbis of a simple or 
branched raceme 3 — 10 inches long. Pedicels slender, 'l-’O inch long, 
incurved at the apex after flowering. Eachis and pedicels more or less 
densely pubescent. Bracts '2 — '4 inch long, ovate, cuspidate, railier 
densely adpressed-hairy, ciliate, caducous but conspicuous in bud. Pod 
of 4 — 8 minutely pubescent joints folded on one another so that their 
broad faces are in contact. 

TMs species is believed to occur in tbe subbimalay an tract below 2,000 feet, but 
there are no specimens from this area at Debra Dun and I did not see any in tbe 
herbarium at Kew. It has however been collected at Asarori in the Dehra Dun. 
Flowers : September. Fruit : November-December. 

5. Umria lagopus, DC. — ^An erect or occasionally siibscandent, sub- 
deciduous shrub 3' — 6 feet high with stems up to ‘5 inch diameter. Bark 
fairly smooth, reddish-brown. Leaves usually attached so that the 
petioles incline in a backward direction. Leaves 1-and 3-foliolate; 
stipules *3- *4 inch long, cuspidate-acuminate. Petiole 2 — 4 inches long. 
Leaflets 1'5— 4’5 inches long, ovate or oval, obtuse Or emarginate, entire, 
more or less scabrous above, pubescent on the nerves beneath. Flowers 
‘3 inch long, purple, in cylindric often panicled racemes 4— 12 inches 
long. Pedicels *3-‘4 incK Jong, incurved after flowering. Pod of 2 — 6 
black hairy joints folded on one another that their broad faces are in 
contact. 0 , 

Occurs in the central ranges between 4,000 and 6,500 feet, but .is not common. 
It is usually found as an undershrub in hanj forest. Flowers : August* September, 
Fruit : October — ^March. 

11. OUGEINIA, BcntJi. 

jA tree. Leaves stipellate; stipules free, deciduous. Calyx-tube 
campanulate, the lobes obtuse, in 2 lips, the upper of 2 connate, the 
lower of 3. Corolla exserted ; petals clawed ; standard suborbicular : 
wings spurred, slightly adnate to the obtuse incurved keel. Stameus 
diadelph'ous, 9 and 1. Ovary sessile, many-ovuled; style incurved. Pod 
linear, of 2 or more scarcely dehiscent joints. 

Ougeinia dalbergioides, Benth, Vern. Sandan, Gen. — medium- 
sized subdeciduous tree commonly attaining about 4 feet girth and 30 
feet high. Bark varying from pale pinkish-brown to dark bluish-grey, 
somewhat rough, exfoliating in irregular thin soft scales. Blaze *4 — ‘6 
inch, very fibrous, white closely streaked and speckled with blood-red, 
exuding a blOod-red sticky juice which turns purple on the blade of a 
knife. Leaves pinnately trifoliolate. Petiole 2 — 6 inches long, swollen 
at the base. Leaflets broadly ovate, rounded br trapezoidal, the lateral 
oblique; all entire, glabrous above, downy or glabrescent beneath. 
Terminal leaflet 3 — 6 by 2-3*5 inches, lateral rather smaller. Flowers 
lilac, *3-‘4 inch long, in short fascicled racemes from the nodes of the 
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old branches. Pedicels '5 — "8 inch long, filiform, usually fascicled. Pod 
2 - — -4 by '3 inch, flat, jointed. 

Common in most parts of our area between 1,000 and 5,000 feet. It some- 
times tends to gregariousness in sal forest, and is a cliaracteristie species of limestone 
soils. The branches of a tree bearing flowers are usually leafless at this period, whilst 
branches not bearing flowers may still be in full leaf. The exposed portions of roots 
produce root-suckers in great abundance. The leaves form a faYOurite cattle fodder. 
Flowers : March — May. Fruit : May-flune. 

12. B'ESMOBIVM, Desv. 


Herbs or shrubs, rarely small trees. Leaves piniiately 1 — 3-rareIy >5- 
foliolate; stipules free or united into a single leaf-opposed one; stipe! late. 
Flowers usually in dense racemes, sometimes in axillary umbels or 
fascicles. Calyx-tube short, campanulate or tiirbinate, the 2 upper teeth 
more or less connate, the 3 lower acute or acumi’nate. Corolla exserted; 
standard ob ovate or orbicular ; wings more or less adhering to the keel ; 
keel petals incurved, sometimes spurred towards the claw. Stamerts 
usually diadelphous, 9 and 1, sometimes moiiadelphous, sometimes with 
the Auxiliary filament free in the upper half. Ovary sessile or stalked, 
2-ma-ny-ovu!ed ; style incurved. Pod of several l-seeded usiially indehis- 
cent joints, more rarely dehiscent along one suture. 


I. — Leaves simple. 

»» A. Petiole broadly winged. 

•1. Stem erect ... ... ... ... 1. 

2. Stem prostrate ... ... ... 2. 

B. Petiole not winged. 

1. Leaf glabrous or silky-pubescent above. 

(a) Flowers *15 inch long ... ... 3. 

(b) Flowers *4- *5 inch long 

* Pod glabrescent ... ... ... 4. 

** Pod densely hairy ... ... ... 5. 

2. Leaf hispid above ... ... ... 6. 

II.— Leaves trifoliolate. 

A. Flowers in heads or umbels. 

1. Flowers hidden by pairs of foliaceous bracts... 7. 

2. Flowers not hidden by bracts ... ... 8. 

B. Flowers in racemes or panicles. 

1. Stems usually prostrate ... ... 9. 

2. Stems usually erect. 

(a) Petiole usually not exceeding 1 inch long. 

*Pod 1—1*5 iby *2 inch. 

fPod glabrescent ... ... 4. 

ffPod densely hairy ... ... 5. 

**Pod *5— *7 by *1 inch ^ ... ... 10. 

% (h) Petiole usually exceeding 1 inch. 

*Pod more than *2 inch across ... 11'. 

**Pod less than *2 inch across. 

§ Hairs of pod not hooked ... ... 12. 

§§Hairs of pod hooked. 

IFIowers *2 inch long ... ... 13. 

If Flowers *.3- ‘4 inch long. 

(i) Leaves dull green and adpressed 

hairy above ... ... 14. 

(ii) Leaves shining and glabrescent 

above ... ... ... 


triquetrum. 
pseudotTiquetfum . 


gangeticum, 

gyrans. 

gyroides. 

Jatifoliiirn. 


puldhellum. 
Cephalotes . 

polycarptim. 


gyrans. 

gyroides. 

concinnum. 

tilice folium. 

sambuense. 

Jaxiflonim. 


sequax. 
lahurni folium. 
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In addition, the following font species which have been regarded by some 
antliors as more or less woody have not been described here as the stems are both 
slender and apparently anmial, and the rootstock is scarcely if at all woody, D. 
pnrrifnhinn, DC. has procumbent tnfted stems and 1-or 3-foIiolate leaves with leaflets 
•‘2-~ -'o inch long and bine or pink flowers in lax racemes. It is abnndant in grass 
land np to 7,000 feet. D, r< 3 'm/ormc, DC. has creeping stems, l-foliolate leaves *5—1 
inch broad of a characteristic reniform shape and small pink flowers in lax racemes. 
Tt Iins been colleeted in the Almora district between 3,000 and 4,000 feet. D. oxyphyl- 
lim-, DC. and D. podocarpnm, DC. are very similar in general appearance. They have 
erect stems with rnlher large trifoliolate leaves, the terminal leaflet nsnally 1 — 3 inches 
long, and small pink flowers in long terminal racemes. They are both found in the 
hills between 3,000 and 8,000 feet. 

1* Desmodiimi trlquetminj DC. — An erect shrub 3 — 6 feet hig’h 
with obtusely 3-angled branches. This shrub is very similar to but 
larger in all its parts than D. pseudotriquetruln. Joints of pod rather 

densely adpressed-hairy throughout. 

Has been collected from the Haldwani Division at 1,500 feet, but it appears 
to be scarce. According to Hnines it is found in damp localities. Dlowers : Angnst- 
Septembor. Fruit : December — March. 

2, Desmodhim pseudotriQuetnim, DC. — A prostrate deciduous 
irndershrub with weak spreading stems 1 — 3 feet long and up to *15 inch 
diameter, the basal portion more or less wm'ody and persistent, some- 
times rooting at the nodes. Twigs triquetrous. I.eaves l-foliolate. 
Leaflet 2 — 4*5 by 1*25 — 2 inches, ovate oblong or lanceolate, entire, 
acute, base truncate 'or sub-cordate, glabrous or Vv^'ith scattered ‘fiairs 
above, glaucescent and hispid on the nerves beneath ; lateral nerves pro- 
minent 6 — 10 pairs. Stipules *5-*6 inch long, persistent. Petiole up 
to 1*5 inches long, winged, wing oblanceolate up to ‘3 inch across. 
Flowers *25 inch long, purple, in lax axillary and terminal racemes about 
6 inches long. Pod 1 by *2-*3 inch, composed of 6 — 8 joints, glabrous on 
the faces, hispid along both sutures. 

Occurs throughout the Bhabar and central and outer ranges between 1,000 and 
5,000 feet and is not uncommon in grassy blanks or along paths in sal forest. Flowers ; 
July — September. Fruit : January-Fehruary. 

3. Dcsmodium DC. — An erect or suberect deciduous 

or subdeciduous undefshrub wn*th herbaceous or wnody stems 2 — 5 feet 
high and up to *5 inch diameter. Leaves 1-foIiolate. Leaflet variable 
in size, up to 6 by 3 inches, orbicular, ovate, or rarely lanceolate, base 
rounded or subcordate, gradually narrow^ed in the upper portion, entire, 
glabresceni above, glaucescent and clothed wn’th fine adpressed silky 
hairs beneath. Stipules persistent, *2— *5 inch long. Petiole *5—1*25 
inches long. Flow^ers *15 inch long, purple or wliite, in slender arching 
terminal and axillary racemes up to 12 inches long. Pedicels *15 inch 
long. Pod ‘5 — 1 by ‘1 inch, straight or falcate, minutely hairy, 
composed of 5 — 8 joints. • 

Occurs throughout the area up to 6,000 feet. Fairly common, sometimes in dry 
imscelianeous forest, also in sal forest of moderate density. The blade is usually ' set 
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at a cliaracteristic a,ngle with the petiole sonietimes as much jis a right aaglc. 
Flowers' : hJtme—xALUgust. Fruit: October — ^December. 

There is a variety found chiefly in open grass lands at low cleviaions wliidi. is 
common and appears to be fairly distinet. The steins are diirussj or }>i*(jcum]:>env and 
very slender, not exceeding ’1 inch diameter. The leaves are also smaller, being only 
1*5 — 3 by 1-— 1*75 inches. This may be mamlaiiim, F. B. 1. 

5. ' Desmodiiim gypans, DC. ' ' Eng. The . Telegraph Plant,— An 
erect sparingly-branched deciduous nndershnib 3 — -1 i'eet higli, witli stem 
up to *6 inch diameter. Bark smooth, reddish-brown. Leases 1 — 3- 
foliolate:, the terminal leaflet 2 — 4 by ‘3 — 1‘5 inches, liriear-lariceoiate or 
oblong-lanceolate, obtuse at both ends, entire, glabrous above, more or 
less silky-hairy beneath; lateral leaflets much sinaller or obsolete. 
Petiole ‘2-1 inch long. Flowers pale mauve, the standard and keel 
fading yellowish, the wings tinged with indigo, ‘4- “5 inch long, in lax 
axillary and termiiiai, often panicled racemes. Pedicels ‘2r5 inch long, 
glandular-hairy. Pod 1 — 1*5 by ‘2 — ‘25 inch, fiat, glabrescent, black 
when ripe, composed of 6— 10 joints, the pod curling and appearing 
falcate after the seeds have fallen. 

A)ccurs probably tbrougbout fhe area between 1,000 and 6,500 feet. Abundant 
in gmssy chir forest, and is often found on the most exposed southern aspects. The 
upper portions of the stem frequently die back in the cold weather. Flowers: August- 
September. Fruit : October — December. 

DesBiodium gyroides, DC . — An erect sparingly-branched shrub 
with stems up to 10 feet high and 1 inch diameter. Bark smooth 
reddish-brown. Twigs slender, sparsely silky-pubescent. Leaves 1 — 3- 
foliolate, the terminal leaflet 1‘25 — 3 by ‘75 — 2 inches, elliptic, apex 
rounded, base rounded or subcordate, entire, with silky adpressed hairs 
on both surfaces, pale green above, somewhat glaucous beneath; main 
lateral nerves 7-8 pairs; lateral leaflets very niiich smaller or obsolete. 
Petiole *4 — 1*4 inches long. Flowers deep purple, *5 inch long, in axillary 
and terminal rarely panicled racemes 1-2 inches long; bracts ovate, *35 
inch long,, concealing the buds. Pod 1 — 1*5 by *16 — *2 inch, flat, black 
when ripe, rather densely clothed with Jong spreading fulvous hairs, 
the pod gradually curling and becoming falcate. Seeds 6 — ^9. 

Occurs near Pilapani in the Haldwani Division, but has not been recorded further 
west. It is usually found in sal forest and does not seem to penetrate into the hills. 
Unlike B.gyrans it prefers the shade of forest to open grassy areas. Flowers : Augnst- 
September. Fruit : Ffovember-December. 

6, DesModium latifoliuiH, DC . — An erect deciduous shrub 2 — 6 feet 
high, the stem attaining ‘5 inch diameter. Leaves 1-foliolate. Leaflet 
up to 6 by 5 inches, broadly ovate, base cordate or truncate, margin 
rejpand, harshly pubescent <a.bove, tomentose beneath ; main lateral 
nerves prominent laeneath, 7—9 pairs including the basal. Petiole *6 — 
1*25 inches long. Flowers purple, *2-^*3 inch long in rather dense, 

. ascending, axillary and terminal, densely brown-hairy racemes up to 8 
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inches long. Pedicels less than '1 inch long. Pod ‘S— '7 by ‘1 inch, 
composed of 4 — 6 joints, densely clothed with hooked hairs. 

Occurs throughout the area between 1,000 and 4,000 feet. Seldom common, 
thougli perhaps most frequently found in dry miscellaneous forests. Flowers : Aiigust- 
September. Fruit: November-Pecember. 

7. Desmodium pulchellum, Benth , — An erect deciduous shrub 2—6 
feet high, with stems up to *5 inch diameter. Bark smooth, reddish- 
brown with numerous minute pale lenticels. Leaves trifoliolate. 
Petiole ‘3 — *5 inch long. Leaflets oblong-lanceolate or elliptic, obtuse 
or subacute, rounded at the base, entire or sinuate, glabrous and dull 
green above, finely downy and glaucescent beneath; main lateral 
nerves impressed above and raised beneath. Terminal leaflet 2*5—6 
by 1*2 — 2*25 inches, lateral ones about half the terminal. Stalk 
of terminal leaflet *5 — ‘8 inch long. 'Flowers white or tinged with 
pink, ‘2-*3 inch long, arranged in clusters of 2—6 in erect terminal 
and axillary racemes 2—10 inches long, each cluster concealed 
by a pair of orbicular leaf-like bracts placed back to back; 
bracts *4-*5 inch across, glabrous above, finely downy beneath. 
Pod *2-‘3 inch long, completely hidden by the bracts, composed of 1-2 
glabrous or downy joints. 

Occurs in the Bhabar tract between 1,000 and 2,000 feet. Sometii^es gregarious 
and often common in sal forest of medium density. Flowers : July — September. Fruit : 
December — February. 

8. Desmodium Cephalotes, Wall. — An erect deciduous shrub 3 — 5 
feet high, the stems up to *4 inch diameter. Twigs triquetrous. 
Leaves trifoliolate. Petiole 1 — 1*5 inches long. Leaflets oblong or 
obovate-oblong, usually acute, glabrous above, grey-silky beneath; 
lateral nerves 10 — 18 pairs, parallel, depressed above and prominent 
beneath. Terminal leaflet 3 — 6 by 1*5 — 3' 5 inches, lateral smaller. 
Stalk of terminal leaflet *5 — 1 inch long. Flowers white, *3“‘4 inch 
long, 20 or more together in dense, umbellate, axillary, pedunculate 
heads ‘5 — ‘75 inch across. Peduncles solitary, *1 — *3 inch long, silky. 
Pedicels up to *1 inch long, silky. Pod '3 — *5 by ‘15 inch, composed 
of 2 — 4 joints clothed with adpressed silky pale grey hairs. 

Occurs in the subhimalayan tract up to 2,000 ifeet. Sometimes fairly common 
in sal forest of moderate density. Flowers : July — September. Fruit : December — 
February. 

9. Desmodium polycarpum, DC. — A suberect or prostrate decidu- 
ous undershrub, the stems not exceeding '13 inch diameter, sometimes 
herbaceous and annual, often rooting adventitiously, and 1 — 3'5 feet 
long. Leaves trifoliolate. Petiole '4 — 1 inch long. Stipules ’3 — '5 
inch long, persistent. Leaflets suborbicujar, broadly elliptic or obovate, 
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rounded at both ends, often retuse, glabrous above, glaucous and ad“ 
pressed silky-hairy beneath. Terminal leaflet 1*3— 2*6 by 1 — 1*5 
inchesV the lateral smaller. Stalk of terminal leaflet *2— *4 ineli long, 
petioliiles of the lateral '05 inch long. Flowers purple, *2-*—' 3 inch long, 
in axillary and terminal rather dense racemes up to 3 inches long. 
Pedicels slender, *l-*2 inch long. Bracts *2 inch long, exceeding the 
buds, cuspidate, caducous. Pod ’5—9 by * I inch, composed of 4—8 
joints clothed with minutely hooked rusty hairs. 

Occurs probably throughout this area between 1,000 and 7,000 feet. Usually 
found on grassy banks in the hills, and is sometimes abundant in rather open 
forest. Flowers : August- September. Fruit-: November — February. 

The plant described above is var. trichocaulonf Baker. The type is also not un- 
common in damp grassy choars in the east of the Haidwani Division. This is a more 
robust plant with erect stems up to 4 feet high and *3 inch diameter. The leaves are 
slightly larger and narrower in proportion than in the variety described. The tertiary 
nerves are conspicuous and parallel. Stipules attain *9 inch long. Leaves turn purplish 
before falling. 

10. Desmodium concinnum, DC —An erect sparingly-branched 
deciduous shrub 3—6 feet high with slender attenuated branches and 
stems up to 1 inch diameter. Bark faMy smooth, dark grey or purplish- 
brown with minute pale lenticels. Leaves trifoliolate, the lateral leaflets 
sometimes wanting. Petiole up to 1 inch long. Stipules ‘3 — *5 inch 
long> persistent. Leaflets up to 3 by 1*2 inches, elliptic-oblong, round- 
ed at both^ends, entire, clothed on both sides with very fine adpressed 
silky hairs, pale and glaucescent beneath ; lateral nerves 7 — 10 pairs, 
prominent beneath. Stalk of terminal leaflet ’3 inch long, petiolules 
of the lateral *05 inch long. Flowers deep purple or lilac fading blue, 
in slender axillary and terminal drooping racemes 6 — 12 inches long. 
Pedicels usually in pairs, slender, *3 — ‘5 inch long. Pod '5 — ‘7 inch 
long, less than ‘1 inch wide, set at an angle with the pedicel, composed 
of 3 — 6 minutely hairy joints. 

Occurs throughout the hills from 2,500 to 6,000 feet. Common in banj forest, 
and less frequently in cliir. Flowers : September-October. Fruit : November — May. 

14. Desmodium tilisefolium, G. Don, Vern. Ghamlai, Gen. — 

A deciduous shrub 5 — 15 feet high, with stems up to 3 inches diameter. 
Bark fairly smooth, pale grey with minute lenticels. Blaze *25 inch, 
pinkish, fibnous. Leaves trifoliolate. Petiole up to 5 inches long. 

^ Leaflets orbicular, ovate or nbovate, base cuneate or rounded, apex obtuse : 
or abruptly short-acuminate, margins sinuate, glabrous or sparsely hairy 
above, glabrous or tomentose beneath. Terminal leaflet up to 4 by 3*5 
inches, the lateral smaller and oblique. Stalk of terminal leaflet ‘5 — 1 
inch long, petiolules of the lateral ‘l-*2 inch long. Flov^ers pale lilac 
or mauve, *4 — ‘6 inch long, in terminal lax much-branched often leafy 
panicles up to 12 inches long. Pedicels slender. *2-‘3 inch long. Po4 
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I'o— 2-5 by -25 inch, thin, flat, thinly adpressed-hairy, composed of 6*-9 

joints. 

Throughout the hills between 4,500 and 8,600. feet. Often very common and 
gregarious over large areas in banj or spruce forests on north aspeciis. Also common 
Til liiiie pine and cypress forests. The immature leawes are pinkish. Flowers : June— 
Beptember. Fruit: November — ^Aprii. 

12. DasiiiodiiiM saiiibueEsa, DC , — An erect or siiberect decidnons 
sbriib usually 6 inches to 2 feet high, but exceptionally the stem attains 
6 feet high and *5 inch diameter. Bark slightly rough, reddish-br own 
with nurneroos small raised lenticels. Twigs triquetrous, clothed with 
long soft silky pubescence. Leaves trifoliolate. Petiole 1--2 inches long. 
Leaflets up to 3 by 2 inches, ovate or obovate, silky-hairy or glabrescent 
above, more or less densely silky-hairy beneath, entire, usually rounded 
at both ends; lateral leaflets slightly oblique. Stalk of terminal leaflet 
*3 — *5 inch long, petiolules of the lateral *1 inch long. Flowers 
purplish-pink or i^ale mauve, ‘3-‘4 inch long, in axillary and terminal 
racemes or panicles. Pedicels ‘2 inch long. Pod ‘7 — 1 by *1 inch, 
densely clothed with brown adpressed hairs, composed of 6 — 8 joints. 

Throughout the hills between 3,600 and 7,500 feet. Common in cMr and open 
banj forest, often on hot southern aspects. Flowers : June — August. Fruit : October — 
February. 

43. BmmoMum iaxlflorum, DC . — An erect deciduous undergiir'ub 
1-2 feet high v/ith stems up to ‘3 inch diameter. Bark reiMish-brown, 
fairly smooth with minute ienticels. Leaves trifoliolate. Petiole 1 — 3 
inches long. Leaflets ovate or broadly lanceolate, base narrowed or 
rounded, apex acute, entire, membranous, hairy above v/hen young 
glabrescent when mature, glaucous beneath ‘witli fine adpressed hairs 
and pi'ominent nerves. Terminal leaflet 2 — 7 by 1 — 3*5 inches, the 
lateral smaller and slightly oblique. Stalk of terminal leaflet *5 — 1*25 
inches Jong, petiolules of lateral leaflets up to *1 inch long. Flovrers *2 
— ‘25 inch long, in slender drooping axillary and. terminal racemes 
6 — 12 inches long. Corolla pale yellow, the wings and keel more or 
-less broadly margined with purple fading to indigo blue. Pedicels 
slender, *2-'3 inch long, usually clustered. Pod 1 — 1*5 by ‘1 inch, 
composed of 4 — 10 joints clothed with minute hooked hairs. 

Occurs practically throughout the area between 1,000 and 5,000 feet. Somewhat 
gregarious and often common in shady moist ravines in miscellaneous or ml forest. 
The leaves became tinged with purple before falling. Flowers : July — Beptember. Fruit : 
Oefcober-November. 

1?. Desmodiiim sequax, IVa/jf— An erect deciduous (?) shrub 4—8 
feet high with stems up to 1 inch diameter. Branches spreading. Bark 
fairly smooth, reddish-brown with numerous minute pale raised 
lenticels. Leaves trifoliolate- Petiole 1 — 1’25 inches long. Leaflets 
ovate ovate-lanceolate or rhomboid, base rounded, apex acute or 
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acuminate, margin sinuate, dull green and minutely adpressed-hairy 
above, glaucous and clothed with short adpressed hairs beneath. 
Terminal leaflet up to 5 by 2*5 inches, lateral ones Biiiailer and slightly 
oblique. Staik of terminal leaflet ‘5 inch long, peti-olules of tlie lateral 
*1 inch long. Flowers pink, ’S-’d inch long, in axillary and terminal 
panicles. Pedicels *2 inch long. Pod placed at right angles with the 
pedicel, ‘5— 1*5 by *1 inch, composed of 5 — 13 joints, densely clothed 
with minute brown hooked hairs. 

Occurs througiioiit the area between 1,000 and 0,000 feet. Often locally abundant, 
but generally scarce. Usually found growing on recent landslips or on fresh Ixiiilder 
formations bordering large streams. Flowers: August- September. Fruit: January- 
Febriiary. 

IS. Desmodiiim labnmifoliiim, DO. — A. shrub 3 — ^6 feet, high with 
stems up to 1 inch diameter. Branches spreading. Bark pale brown, 
fairly smooth with scattered small circular lenticels. Blaze *05 inch or 
less, fibrous, greenish. Leaves 3-foliolate. Petiole *7—1*5 inches long. 
Leaflets 'oblong-lanceolate, acute, shining dark green and glabreseeiit 
with iprominent slightly raised primary nerves above, pubescent on the 
nerves beneath. Terminal leaflet 4 — ^6*5 by 1*25—2 inches, lateral 
leaflets about two-thirds of the terminal. Stalk of terminal leaflet *3 
— *8 inch long. Flowers whitish, ‘S-'d inch long, in racemes 3 — 6 
incliSs lon^. Pedicels ‘2-*3 inch long. Pod 2*25—3*6 by ‘15 inch, 
acme what falcate, densely covered with yellowish hooked hairs, com- 
posed of 5 — 8 segments easily detached whilst the fruit is still unripe. 

Occurs in the subbimalayan tract and outer hill ranges up to 3,000 feet. It 
prefers moist shady localities and swampy ground bordering streams. Flowers : July — 
September. 

13. ABEUS, Linn. 

Climbing shrubs. Leaves pinnate with many pairs of leaflets, the 
rachis ending in a bristle ; stipules deciduous ; stipels minute. Flowers 
fascicled on axillary racemes or short axillary branches. Calyx-tube 
small, campaniilate, the teeth short. Corolla much exserted; standard 
clawed, slightly adherent to the stamina! tube ; keel curved. Stamens 
9, in a sheath, the vexillary one absent. Ovary subsessile, many- 
ovuled; style incurved, not bearded. Pod oblong or linear, thinly 
septate between the seeds, dehiscent. 

Pod flat, seeds compressed. Leaflets oblong ... ... 1. pulchellus. 

Pod turgid, seeds round. Leaflets linear or linear-oblong 2, precatorius. 

1. Abras pulchellus, Wall. — ^A deciduous dextrorse climber with 
slender flexible branches, the stem attaining’ 20 feet high and *4 inch 
diameter. Bark reddish-brown with minute pale circular lenticels. 
Leaves paripinnate ] rachis 3*5—6 inches long. Leaflets membranous, 

7 — 12 pairs, opposite, *6 — 1*6 .by ’25 — *5' inch, oblong, I'ounded at both 
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ends, glabrous or glabrescent above when mature, with pale adpressed 
hairs beneath. Mowers pink, ‘i-'S inch long, in pedunculate one-sided 
terminal racemes 1-2 inches long, the peduncle attaining 6 inches in 
fruit. Pod 2-2‘5 by ‘4 inch, flat, adpressed-hairy. Seeds 8 — 12, com- 
pressed, greenish-brown, '2 inch long. 

Probably occurs throughout the area between 1,500 and 4,000 feet. Apparently 
never very common. Pound in dense sal forest as well as open miscellaneous forest. 
Flowers : August- September. Fruit : December — ^February. 

2, Abras precatorius, Linn. Vern. Ratti, Gen— A deciduous 
dextrorse climber, with slender flexible and tough branches, the stem 
attaining 15 feet high and ‘5 inch diameter. Leaves 2 — 4 inches long, 
paripinnate ; rachis produced beyond the last pair of leaflets as a soft 
bristle. Leaflets 10—20 pairs, opposite, increasing slightly in size from 
the base, ‘3— '9 by *15 — *25 inch, linear or linear-oblong, thinly mem- 
branous, entire, rounded at both ends, glabrous above when mature, 
thinly adpressed-silky beneath. Flowers ‘4-‘5 inch long, pink, clustered 
'on tubercles arranged along the rachis of a one-sided, usually leaf-bear- 
ing, axillary, pedunculate raceme 2 — 4 inches long. Pod 1 — >*7 by 
’4-'5 inch, turgid, thinly pubescent, with a sharp deflexed beak. Seeds 
3—6, ovoid, *3 inch long, scarlet with a black spot at the hilum, 
polished. 

Occurs throughout the area up to 3,000 feet. Sometimes not un^mmon*^ dry 
miscellaneous forest, especially open scrub and secondary growth. The seeds are very 
poisonous. Flowers : August- September. Fruit : October — ^March. 

14. SHUTEEIA, W. and A. 

Slender climbers. Leaves pinnately 3-foliolate; stipules scarious; 
stipels subulate. Flowers in axillary racemes ; bracts persistent. 
Calyx-tube gibbous, teeth distinct, the 2 upj)er connate, the lateral ones 
shorter than the others. Corolla exserted; standard clawed, not 
spurred, exceeding the spurred wings and united obtuse keel. Stamens 
diadelphous, 9 and 1. Ovary subsessile, many-ovuled; style incurved, 
not bearded, filiform. Pod linear, flat, usually recurved, dehiscent, not 
jointed, slightly septate. 

Shwteria densiflora, W. and A. — ^A slender dextrorse evergreen 
climber with stems up to 16 feet high and *3 inch diameter, at least 
sometimes perennial, but scarcely woody. Bark pale brown. Twigs 
pubescent. Leaves trifoliolate. Petiole 1*2 — 3*5 inches long. Leaflets 
subequal, 1*3 — 3*5 by '7 — 2 inches, ovate or ovate-rhomboid, apex 
apiculate rounded or retuse, base rounded or cuneate, glabrous or .with 
a few, long adpressed hairs on the midrib beneath when young. 
Petiolules *1 inch long, hairy. Flowers pale yellow tipped with purple, 
"3-*4 inch long, in dense axillary fascicled racemes 1 — 3 inches long 
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with brown striate bracts clothing the rachis. Often with one or more 
reduced leaves present near the base of the raceme. Pod 1—1*5 by *2 
inch, flat, glabrous. Seeds 5— 8. 

Probably occurs throughout the area between 1,000 and 4,000 feet, bitt does not 
appear to be common. Flowers : December — ^February. Fruic : March- April. 

^ ^ is liable to be mistaken for Skutena vestita, W. and A. var. 

involucrata which it closely nesembles. The latter plant lias, I believe, only annual 
stems and has therefore not been separately described. It may be recognised by the 
pubescent undersurface of the leaflets, the longer .inflorescence and slightly larger flowers 
and by the pi^fesence of 1— -3 whorls of sessile usually orbicular reduced leaflets on the 
floral axis below ‘the flowering portion. The pod also is persistently hirsute. 

15. MUCUNA, Adams. 

Twining shrubs or herbs. Leaves pimiately 3-foliolate ; stipules 
deciduous ; stipels minute. Flowers large, purple or greenish, mostly 
fascicled on the tumid nodes of racemes which are axillary or lateral on 
the old branches or stems. Calyx-tube widely campanulate, the lowest 
tooth long, the lateral short, the upper 2 connate. Corolla much 
exserted ; standard about half the length of the wings and keel, anri- 
cled ^ the base; keel incurved. Stamens diadelphous; anthers 
dimorphous, the longer basifixed, the shorter ovate or bearded. Ovary 
sessile, villous, 2-many-ovuled. Pod usually covered with fine irritating 
pungent bristles. 

llucuna* imbricata, DC —A dextrorse deciduous climber, 
the stem attaining 30 feet high and 4 inches diameter. Bark rough, 
dark reddish-brown. Branches very tough, smooth, reddish-brown with 
minute raised lenticels. Blaze '*3 — *6 inch, fibrous, pale yellow or 
pinkish streaked and stippled witli pinkish or purplish-brown, the juice 
turning purple on the blade of a knife. Petiole 2 — 10 inches long, 
swollen at the base. Leaflets elliptic, caudate-acuminate, membranous, 
sparsely adpressed-hairy above and below. Terminal leaflet 5 — 7 by 
3—5 inches, lateral smaller and oblique. Stalk of terminal leaflet ’5 — 
2*5 inches long, petiolules of the lateral *2- *3 inch long. Flowers dark 
purple, 2*25 — ^2*5 inches long, in dense pendent racemes on a peduncle 
5 — 15 inches long, sometimes arising from the old wood. Pedicels *5 
inch long, clustered in threes, each cluster supported in bud by large 
concave green deciduous bracts. Pod 4-5 by 1*25 — 1*75 inches, the 
faces covered with close oblique- plaits, and with two wings *25 — *5 
inch wide running along each suture, densely clothed with yellowish- 
brown irritating bristles. Seeds 2 — 4, *9 — 1*1 inches long, polished-, 
pinkish-grey blotched with black and with a broad black hilum. 

Probably occurs in all parts of the area between 2,000 and 3,500 feet. Often 
common, especially in well-wooded ravines. Flowers : August -September. Fruit : 
February. 

Several authorities have stated that M. atropurfurea, DC. is also to be found 
within out area. I have however seen no specimen of this plant at either the Kew 
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or Dehra Dun herbaria and it seems proBable that the statement was incorrect. The 
two phiiits arc similar in general appearance, but in M. atropurpuria, which is a 
South Indian species, the leaves are glabrous and the pods, though covered with close 
oblique plaits and densely covered with bristles, lack the wings which are such a 
characteristic feature of M. imhricata. 

16. APIOS, McBUGh. 

Climbers. Leaves pinnately 3— 7-foliolate. Flowers in lax 
racemes with tumid nodes. Calyx-teetli shorter than the tube, t’wo 
upper connate, lowest linear, the two others short, deltoid. Corolla 
much exserted, the much incurved keel exceeding the standard, the 
wdngs still shorter. Stamens diadelplious. Ovary subsessile ; 
ovules many; style very long, filiform, beardless, much incurved. Pod 
linear, compressed. 

Apios camea, Benth. — A dextrorse deciduous climber with flexible 
scarcely woody stem attaining 15 feet bigh and ‘25 inch diameter. 
Leaves 3 — 5-iisiially 6~foliolate. Petiole 2 — 4 indies long. Leaflets 
subequal, opposite, 2*5 — 5 by 1*2—2 inches, elliptic-oblong, acuminate, 
entire, base rounded or obtuse, hairy on both surfaces, main lateral 
nerves 5 — 7 pairs. Petiolule hairy, ‘l-‘2 inch long. Flowers ‘8 — 1 
inch long, reddish, in axillary one-sided racemes 6— 18 inches long. 
Pedicels fascicled or solitary. Calyx *4- ‘6 inch long, minutely pubes- 
cent outside. Pod minutely pubescent, flat, straight, 3—6 by ^5 — *3 
inch with 6 — 12 seeds. Seeds brown with dark purple streaks. 

This plant has been collected near Sankot, Pindarpar in North Garhwal at 7,000 
feet. It was found growing in open oak forest. Flowers : September. 

17. EEYTHEMA, Linn, 

Trees or rarely undershrubs, the branches usually prickly. Leaves 
pinnately 3-foliolate; stipules small; stipels gland-like. Flowers sboww, 
scarlet or sometimes white, in pairs or fascicles arranged in racemes.. 
Calyx spathaceous or campanulate with very short teeth. Corolla much 
exserted, the standard much exceeding the wings and keel. Stamens 
10, the vexillary filament nearly free or connate with the others half 
way up, the rest free above, alternately longer and shorter. Ovary 
stipitate, many-ovuled. Pod turgid, dehiscent, not jointed. 

I. — shrub up to 15 feet high. Flowers September- 

October ... ... ... ... 1. arhorescens, 

II. — Trees. Flowers March- April. 

1. Mature leaflets downy beneath. Seeds dull 

brown ... ... ... ... 2. suherosa. 

2, Mature leaflets glabrous or nearly so. Seeds 

bright red ... ■ * ... ..® 3. glahrescens . 

1. Erythrina arhorescens, Roxb.—A deciduous shrub, the stem 
attaining 15 feet high and 4 inches diameter, but often dying back t,o 
the ground each year. Twigs smooth, greenish, oontaining a large pith. 
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Branches and petioles beneath usually armed Vvith stout pn'ckles up to 
'25 inch long, straight or nearly so with swollen base. Bark jiale 
yellowish-brown, rough and rather deeply cracked. Blaze •3-‘4 inch, 
pale yellow. Petiole up to 12 inche.s long, hollow, swollen at the base. 
Terminal leaflet 6. — 9 by 7 — 12 inches, ovate, broader than long, a])ex 
short acute, base truncate or rounded, margin entire or sinnate, glabrous, 
main lateral nerves 6 — 10 pairs, base 3-nerved, the petiohile up to 5 
inches long with 2 la.rge glands at the ba,se. Lateral leaflets ratlier 
smaller, longer than broad, the petiolules with one large gland at the 
base. Inflorescence an erect axillary raceme 6 — 18 inches long, the 
purplish-browm rachis bearing flowers usually in threes along the upper- 
most third portion. Blowers scarlet 1‘3 — 1’6 inches long. Pod 5 — 9 
by ’5 inch, flatish, gradnaily narrowed at both ends, clothed with short 
brown pubescence when young. Seeds 1 — 3 (P, B. 1 gives 4 — 6), black. 

Occurs throu^liont the hi.11s between 4,000 and 7,000 feet, but is local and generally 
scarce, .Flowers : Septeniber-October. 

2. « Erythrina suberosa, Roxb. Vern. Mandam, Gen. Rungra^ 
EA'. — A medinm-sized deciduous tree attaining 6 feet girth and 60 feet 
high. The bark occurs in two forms, either form may be found on any 
tree to the exclusion of the bther or both may be found on the same 
tree, one type the bark is rough dark brown and corky with more 
or less deep %'ertical fissures. In the other type the dead corky tissue 
is renlaced by a semi-transparent 'smooth yellowish gum about *1 inch 
thick. Blaze ‘5 — 1‘25 inches, pale yellow but not fibrous towards the 
outside, pale orange-brown and fibrous towards the interior. Branches 
armed with prickles *1 — ‘25 inch long, which are sometimes also 
present on the leaves. .Petiole 4— 8 inches long. Leaflets 4 — 6 inches 
long and broad, the terminal rhombDid-ovate, the lateral oblique, more 
or less glabrous above, densely downy beneath. Petiolules of the lateral 
leaflets ‘2 — ‘5 inch. long. Flowers scarlet, 1*5 — 2 inches long, in 
peduncled racemes 1 — 4 together near the ends of the branches. 
Pedicels *5 inch long in fascicles of 1—3. Pod 5-6 inches long, taper- 
ing at both ends, terete. Seeds 2 — 5, dull brown. 

Occurs throughout the area between 1,000 and 4,500 feet. Common in dry 
miscellaneous forests. Flowers : March- April. Fruit : June. 

3. Erythrina glabrescens, Parker. Syn. Erythrina. suberosa, 
Eoxb. Var. glabrescens, Prain. — Thi.? species has been described by 
Mr. E. N. Parker as follows ; — “ A small scraggy tree reaching in 
cultivation 50 — 60 feet by 5-6 feet girth; bark nearly smooth, reddish. 
Leaflets glabrous or very nearly so on both sides when mature. 
Standard 1'6 — 2 by ‘8 — 1 inch. Pod as in E. suberosa but somewhat 
flattened. Seeds bright red, polished. Otherwise as for E. suberosa.” 
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The occwrence of these two species of Erythrina within oiir area requires 
further study. A. specimen collected by Mr. E. fSt. G. Burke in the 
La/nsdowne Division at 1,200 feet seems to be E, glahrescens. 

18. SPATHOLOBUS, 

Climbing shnibs. Leaves pinnately S-foliolate ; stipules and stipels 
small. Flowers small, in large terminal panicles extending to the 
axils of the upper leaves. Calyx campanulate, the two upper teeth 
connate. Corolla exserted, the petals subequal, clawed; wings free; 
keel straight, obtuse, aiiricled above the claw. Stamens diadelphous. 
Ovary sessile or stalked, 2-ovuled, stvle incurved. Pod oblong, the 
base flat and indehiscent, the tip splitting round the single apical 
seed. 

Spatholobus RoxburgMi, Benth. Syn. Butea parmflora, Eoxb, 
Vern. Mania, Gen. — A large sinistrorse climber, twining round 
supports with a close tight grip, the stem attaining 8 inches diameter 
and 80 feet high. Bark smooth (roughish on old stems) reddisLbrown 
with prominent circular lenticels and often with numerous close regular 
horizontal wrinkles. Blaze *2 — *5 inch, a narrow orange-coloured 
1*^ outer layer not fibrous, remainder pink, usually with a few dark purplish 

streaks, very fibrous. Petiole 3 — 8 inches long, swollen at thg^base. 
Leaflets obovate or elliptic, obtuse emarginate or abruptp/ acuminate, 
smooth dark green and glabrous above, smooth and ultimately glabrous 
or glabrescent beneath. Stalk of terminal leaflet *8 — 1’7 inches long, 
petiolules of the lateral ’25 — *4 inch. Terminal leaflet 6*5—11 by 5— 7 
inches; main lateral nerves prominent beneath, 7 — 10 pairs. Lateral 
leaflets about two-thirds .of the terminal. Flowers *3-'4 inch long, 
whitish, in large terminal panicles up to 3 feet long. Pedicels short, 
in fascicles of 3. Pod 3-4 by 1 inch, clothed with soft brown tomentiim. 

Occurs throughout the area up to 3,500 feet. Soiuetimes not uncommon^ in sal 
and miscellaneous foresit. Flowers : September- October. Fruit : February — ^April. 

19. BUTEA, Roxb, 

Trees or climbinn shrubs. Leaves pinnately 3-foliolate ; stipules 
and stipels small. Flowers showy, densely fascicled in racemes or 
panicles. Calyx broadly campanulate, the 2 upper teeth connate. 
Corolla much exserted ; standard equal to or shorter than the keel ; 
wings aduate to the much incurved acute keel. Stamens diadelphous. 
Ovary sessile or shortiv stalked, 2-ovuled; stvle incurved. Pod oblong, 
the base flat and indehiscent, the tip splitting round the single apical 
seed. 

1. — A medium-sized tree flowering when leafless ... 1. /rondo^a. ^ - 

IT. — Shrubs flowering whilst in full leaf. • 

1. Tomentum on leaves and other parts composed 

of rather long spreading hairs ... ... 2. pelMa. ^ 

2. Tomentum composed of short closely adpressed 

hairs ... .rf. ... 3. minor: ^ 
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,4.. : , Biitea ftoidosa, ■ ^ Roxb, ■ Vem,. 'Dhab, Gen.—K meimm- 
sized decicliious tree attaining 7 feet girth and 40 feet liigh, risiially 
with a short and crooked trunk. Bark somewhat rough, not deeply 
fissured, varying from pale brown to bluish-grey or blackisli. Blaze 
‘5 inch, very fibrous, whitish or pink finely streaked and veined wdtii 
red except a narrow innermost layer, exuding a, clear stick v red juice. 
Petiole 4— 9 inches long, swollen at the base. Terminal leaflet 5 — 8 by 
4*5—7 inches, broadlv obovate from a cuneate base, or rhomboid, obtuse 
or retiise : the lateral leaflets oblique and slightly smaller; all coriaceous, 
glabrescent above , finely silkv and conspicuouslv reticulate beneath. 
Petiohiles *2-*3 inch long. Flowers 1*5 — 2 inches long, bright red 
tinged wdih oraiiee, anpearine when the tree is nearlv leafless, 
in rigid axillary and terminal racemes 4 — 7 inches long. Pedicels *5—1 
inch long, fascicled. Pod 4 — 8 by 1-2 inches, thin, flat, grey-silky, 
narrowed abruptly at the base, 

Ocenrs in almost all parts of onr aroa, tip to 4.000 feet. It is a j^res^arioiis species 
in the ^plains, but is nanally sporadic within onr area and is often common in open 
miscellaneons forest. Flowers : March -April. Fruit : «Tune*Jxily. 

2. Bntea pellita, Hook. f. Vern. Patwa. — A shrub with stout 
woody perennial rootstock from which severol erect shoots nn to 6 feet 
highland ‘ 7 ^ inch diameter are annually produced. Stems ribbed, with 
a large pith. TJeaves stems inflorescence and pods densely clothed with 
spreading white or pale brown tomentum. Leaves 18 — 30 inches long. 
Petiole 5 — 12 inches, furrowed above. Leaflets subenuaL 9 — ^20 by 6 — 
14 inches, broadly ovate, th^ lateral pair somewhat oblique, entire, base 
truncate or obtuse, rnther thick, lateral nerves 7 — 10 pairs. PetiohiIe.e 
*2 — *5 inch lo7i.g. Stipides *5 — 1 inch long, ovate, acute or obtuse, base 
broad, subcordate, caducous. Stipels *4 — ‘7 inch long, narrowdv 
lanceolate, acuminate. Flowers *9 — 1 inch long, in fascicles of usualh^ 
3 or 5 . an^anged in erect terminal and axillarv simple racemes 6 — 15 
inches long. Fascicles normally subtended hv 1 bract and 3 bracteoles. 
Bracts *4-‘5 inch long, triangular, caducous. Bracteoles linear, 
caducous. Calyx *4-*5 inch long, campnnulate, thick, densely brown- 
tomentose : lobes 4, acute or obtuse. Corolla bright red, wings and 
keel changii^g to orange towards the base inside, '^etalg clothed out- 
side with silky white hairs, glabrous within excent the lower portion of 
the standard. Pedicels stout *3-*4 inch long. Pod 1*5 — 3 by ‘9 — 1*8 
inches, oblong, coriaceous. Seed ‘5 — ‘8 inch diameter, compressed, 
glabrous, reddish-brown. 

This species occurs more or less gregariously at 5,000 feet elevation around 
Patwadunga in the hfaini Tal District and has also been collected from Kali Kumaon 
in East Almora. B is found on dry ridges and in open chir forest. Flowers : May- 
June. 
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3« Biltea mfaof, Ham, — This plaint is so similar to the last species 
that a separate description is unnecessary. It appears to differ only as 
follows. Leaves stems inflorescence and pods clothed more or less 
densely with short closely adpressed tomentmii. Eacemes simple or 
compound. Calyx '3 — '35 inch long. 

It iias been collected in the Kali valley, East Almora sear Khela and below 
Do|)ata at about 4,000 feet elevation. Mr. B. N. Parker describes its habit as similar 
to that given for B, pellita though according to Dr, Drain in his account of these two 
species on page 385 of Kew Bull, for 1908 it is often a tall climber. I have some doubt 
in my own mmd as to whether B. pellita^ Hook. f. and B. minor, Ham. are specifically 
'.distinct. 

20. PUEEAEIA, DC. 

Climbing shrubs or herbs, sometimes with tuberous roots. Leaves 
pinnately 3-foliolate, Flowers purplkh or blue, fascicled on the nodose 
rachis of long often compound axillary racemes. Calyx campanulatej 
teeth 5, the 2 upper connate. Corolla exserted; standard auricled above 
the claw; wings equalling the obtuse keel. Stamens monadelphous or 
distinctly diadelphous. Ovary siibsessile, many-ovuled ; style fiKform, 
incurved. Pod linear, more or less flattened, continuous' or septate 
within, sometimes jointed, dehiscent. 

Pueraria tuberosa, DC. Vern. SirCila, G. Bisalu, A. Birdlu, E 
and H. — A fairly large deciduous climber with large tubeimis roots and 
extensive dextrorse stems attaining 5 inches diameter and 30 feet high. 
Bark pale brown, very rough, exfoliating in irregular loose strips. 
Blaze '3 — *5 inch, pinkish or yellowish, soft, fibrous, exuding a sticky 
pink juice. Petiole 4 — 12 inches long. Terminal leaflet 6 — 12 inches 
long and nearly as broad, broadly ovate from a cuneate base; lateral 
leaflets very oblique; all acuminate, silky when young, glabrescent 
above, adpressed grey-silky beneath when mature, margin sinuate, 3- 
nerved at the base or the lateral 4-nerved. Petiolules ‘2 — *5 inch 
long. Flowers *4 — *7 inch long, in lax, simple or paniculate, axillary 
or terminal racemes 6 — 12 inches long. Pedicels' *l-*2 inch long,' 
fascicled. Lalyx *25 — ‘3 inch long, very silky. Standard and keel 
white or tinged with violet, the standard with a pale yellow central 
spot, wings violet-blue becoming white towards the base. Pod 2-3 
inches long, flat, constricted between the seeds, densely clothed with 
silky-bristly brown hairs. 

Occurs in all parts of tlie-area between 1,000 and 4,000 feet. Very common in 
dry miscellaneous and scrub forests, often completely covering bushes and small trees. ' 
Blowers: March-April, whilst leafless. Fruit: November-December. 

21. ATYLOSIA, W. and A. 

Flerbs or shrubs, erect or twining. Leaves pinnately or rarely digi- 
tately 3-foliolate ; leaflets with resinous glands beneath, often exstipellate. 
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Flowers usually yellow, .axillary, in ■pairs.,or raceines. Calyx-tube cam- 
paii'ulate, the lobes distinct. Corolla more,, or less exserted; standard 
aiiricled at base; keel . slightly., ciiiwed, . obtuse. Stariiens diiidelplioris. 
Ovary sessile ; ovules 3 or more ; style inciin-ed, not bearded. Pod line ^r 
or oblong, septate, the valves more or less transversely or obliquely 
depressed between the seeds. Seeds with a conspicuous stropliiole. 

Flowers from February to March. Seeds 3 — 6 ... 1. crassa. 

Flowers from Sepfember to October. Seeds 7 — 10 ... 2. mollis. 

!• Atylosia orassa, Pram— A dextrorse climber, the "stem attain- 
ing 1*5 inches diameter and 40 feet high, branches wide-spreadiiig. 
Petiole 1 — 3*5 inches long. Leaflets snbequal, the lateral very oblique, 
the terminal usually rhomboid 1*|^:4 by 1*4 — 3*7 inches, minutely pube- 
scent above, densely yellow-or or<?wn-pubescent beneath, ba e S-nervecl 
with 2-3 pairs above the basal. Stalk of terminal leaflet ■l-’2 inch long, 
petioliiles of the lateral *05-*l inch long. Flowers yellow, *7-*8 inch 
long, in axillary often panicled racemes 1—4 inches long, the buds 
liiddeiT by conspicuous deciduous concave bracts ‘3 — ’5 inch long. 
Pedicels *3 inch long, in pairs. Pod 1-1 ’8 by *4 — ‘G inch with strong 
oblique furrows, yellow’'-glandaIarr and densely brown-tom entose. Seeds 
3—6. '' " '■ ■■ 

Occurs 11 ^ to 2,000 feet, chiefly in open miscellaneous forest but a’so wi^h sal. 
Appears to be local and seldom common. It does not seem to enter the hills. Flowers: 
February -March. 

2. Atylosia iriOliiSj Benth . — A twining deciduous climber with 
densely branching stems 5 — 10 feet high. Petiole *8 — 2 inches long. 
Leaflets siibequal, the lateral very oblique, the termiiiaJ usi^ally rhom- 
boid, ^ 1*5 — 2*5 by *8 — 1*4 inches, minutely pubescent above, densely 
pubescent beneath, base 3-nerved with 2-3 pairs above the basal. Stalk 
of terminal leaflet *l-’2 inch long, petiolules of the lateral *05 — ‘1 inch 
long. Flowmrs yellow, *9 — 1 inch long, "in axillary racemes *5 — 1*5 
inches long. Pedicels *4 — *6 inch long, singly or in pairs. Pod 1*2-1*75 
by 'S-*! inch with strong slightly oblique furrows, yellow-glanduIar and 
densely brown-tomentose. Seeds 7 — 10. 

Occurs between 3,000 and 5,000 feet in .valleys of the central bill ranges where 
it is fairly com^non in miscellaneous scrub forest. It does not appear to be found in 
the foot bills wiUi A. crassa. Flowers : September-October. Fruit : November-Decomber. 

22. EHYNCHOSIA, Lour, 

Twining or erect herbs or shrubs. Leaves pinnately or sometimos 
subdigitately 3-foliolate; leaflets gland-dotted beneath, with or without 
stipellse. Flowers in axillary racemes, solitary or in pairs on the 
rachis, rarely solitary. Calyx-tube .short, lobes subequal, the 2 upper 
more or less connate, not or only slightly accrescent. Corolla included 
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or exserted ■ stnndarcl wjtli inflexed auricles at the base. Stamens 
diadelphous. Ovary subsessile, usually ‘2-rarely l-ovuled; style mucli 
incurved. Pod round or oblong, more or leSs compressed, continuous or 
septate within, dehiscent. Seed,s 2, rarely 1 ; strophiole usually pre.sent. 

An erect shrub ... ... ... ... 1. Pseudo-cajan. 

A small climber ... ... ... ... 2, sericea, 

in Rhynchosia Pseudo-cajan, Cam6.— A.ii erect evergreen shrub 
4—8 feet high, the stems' attaining . '75 inch diameter. Bark smooth, 
greenish. Twigs striate, grey-tomentose. Leaves pinnately trifoliolate. 
I?etiole *6 — 1*6 inches long. Terminal leaflet 1 — 3 by ‘6 — 1*8 inches, 
rhomboid, ovate or suborbicular ; lateral leaflets smaller, oblique; all 
entire or with sinuate .margin, minutely pubescent above, grey-tornentose 
with prominent nerves beneath, basal nerves 3 with an additional much 
smaller pair. Petioliiles up to T inch long. Flowers *5 inch Ipng, 
yellow, in dense axillary racemes 1—3 inches long. Pedicels *1“*2 inch 
long. Pod 1 by *3**4 inch, straight, hard,, grey-tomentose. Seeds 1-2. 

Occurs throughout the hills between 2,500 and 6,000 feet. G-enerally scarc|, usually 
in chir forest, sometimes on steep almost bare slopes. Flowers : April^June. 

2. Rhynchosia sericea, Spanoghe.—K. small deciduous dextrorse 
climber with slender spreading branches clothed with sticky glandular 
hairs. Leaves pinnately trifoliolate. Petiole 1*5-4 inches long.JTermi- 
nal leaflet 1*5 — 3 by 1-2*25 inches, rhomboid or aiiborbiculfr ; the lateral 
very oblique; all abruptly short-acuminate, glandular-pubescent on both 
surfapes, margin sinuate, 3-nerved. Petioles '1 inch long. Flowers *7 
inch long, dark red, in lax axillary pedunculate racemes 8 — 12 inches 
long. Pedicels minute. Calyx wdth sticky glandular hairs. Pod 
Ll*2 by *2-‘3 inch, turgid, pubescent. Seeds 2. , 

Occurs in the central and inner hill ranges between 2,000 and 6,500 feet. Locally 
common in open scrub forest and on grassy slopes. The slender stems appear in some 
cases to be annual. Flowers : July- September. Fruit : October-November. 

23. F.LEMINGIA, Boxh. - 

Shrubs or undershrubs, rarely herbs, erect or trailing. Leaves 1- 
foliolate or digitately 3-foliolate; leaflets gland-dotted beneath, exstipel- 
late. Flowers in simple or compound racemes panicles or sometimes 
heads. Calyx-tube short-, teeth subequal or the lowest the longest. 
Corolla little or not exserted; standard auricled at base; wings adnate to 
the keel. Stamens diadelphous. Ovary subsessile, 2-ovuled. Pod 
small, oval, very inflated, without septa, dehiscent, usually 2-seeded- 
Seeds. rounded, estrophiolate. 

I. — Leaves simple. 

A. Flowers in small clusters hidden by large reni- 
form persistent bracts. 

1. Leaves su.b*orbicular, elliptic or ovate ... 1. fruUculosa, 
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2. Leaves OTate-ianceolate. 

(a) An erect shrtzb 4—10 feet high ... 2. slmbiHfer.a.., 

(b) An erect iinderslirtib 1-2 feet high ... 0. braeteala. 

B. Flower-clusters subtended by small lanceolate 

euflucous, bracts' , ' ... 4.' panicuhita, 

IT. — Leaves trifollolate. 

A. Petiole usuaily exceeding 4 inches. 

1. Secondary nerves 12 — ^22 pairs, the basal not 

conspicuously larger ... ... 5. sfricta. 

2. Secondary nerves 5—8 pairs, the basal eons- 

picuousiy larger ... ... ... 6. 7iana. 

B. Petiole not exceeding 4 inches. 

1. Stems erect, perennial, 4 — 10 feet high ... 7. semialata. 

2. Stems erect or siiberect, mainly annual, not 

exceeding 3 feet high ... ... 8. prostrata, 

I have not included F procimihens^ Boxb., though reported to occur in the Kala- 

garh Division, for want of confirmation. This species has trailing rather weak stems 

up to 24 inches long. Leaves trifoliolate, the leaflets subequal, the terminal cne obovate 
and *5 — 1*5 inches long. The flowws are in short axillary racemes, and the calyx and 

pods are beset with garnet-coloured glands as in F. nana. 

1. Flemingia fraticulosa, Wall, — A deciduous procumbent iincler- 
shrub, the trailing stems wholly or partly dying back each year, up to 12 
inches long and *15 inch diameter. Leaves simple, 1—4 inches long, 
suborb icular, elliptic or ovate, base cordate, entire, glabrescent above, 
paler and hairj^ on the nerves beneath ; lateral nerves 3 — 5 fairs. Pet’ole 
*l-‘2 inch long. Flowers pink, *4 inch long, in small clusters hidden by 
large folded rgnjform membranous bracts, arranged distichously. Bracts 
strongly nerved, broader than long, up to 1 by 1*25 inches. Pod ‘3 inch 
long, turgid, pubescent. Seeds 2. 

Occurs throughout the hills between 3,000 and 8,500 feet. Very common on open 
grassy slopes in chir and banj forest. The nevr leaves are often a coppery-brown colour. 
Flowers : August — ^April. Fruit ; December — ^May. 

2. Flemingia strobilifera, R. Br . — An erect evergreen shrub 4 — 10 
feet high wdth stems up to 1*25 inches diameter. Bark reddish-brown, 
slightly rough owing to numerous small lenticels. Twigs striate, thinly 
hairy. Blaze fibrous. Leaves simple, ovate-lanceolate, acute, base 
rounded, 5 — 7*5 by 1*75 — 3 inches, glabrous on the upper surface except 
the midrib which is clothed with adpressed rusty hairs, pubescen? and 
more or less covered with red glands beneath ; main lateral nerves 7 — 11 
pairs, prominent beneath. Petiole *3 — 1*5 inches long. Stipules *5 — *7 
inch long, linear, acuminate. Flowers greenish- white, hidden within 
membranous persistent bracts, in terminal racemes 2 — 5 inches long. 
Bracts as in F. bmcteata but glabrescent and attaining 1*5 inches long. 
Pod ‘3-‘4 inch long, turgid, finely downy. Seeds 2. 

Occurs in the subhimalayan tract up to 2,000 feet but appears to be scarce. It 
grows in moist localities bordering forest streams. Flowers : April-May. 

3. Flemin^ia bracteata, Wight . — An erect undershmb 1-2 feet 
high, the steins not exceeding '2 inch diameter. Twigs triquetrous, 
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cloiheJ. with adpressed ferruginous hairs* Leaves simple, ovate- 
lanceolate, acute, base rounded or cordate, 3‘5— 6*5 by l’5—2'5 inches, 
entire, thin, upper surface rather glossy and glabrous or with scattered 
hairs on the main nerves, lower surface more or less pubescent on the 
nerves ; basal nerves usually 3 sometimes 5 ; main lateral nerves 
including the basal 6 — 8 pairs, prominent beneath. Petiole *2 — ’9 inch 
long. Stipules *4 — '7 inch long, scarious, naiTowly ianceolate, 
persistent. Plovcers pale yelloyfish tinged with pink, ‘25 — ‘3 inch long, 
clustered usually 2 together and hidden within meinbranoiis persis- 
tent bracts, in axillary or terminal simple or panicled racemes 2 — 4 
inches long. Bracts cordate, reniform, *4 — 1 inch long, arranged 
plicately arid distichously on the racliis, clothed on the Outside vith long 
spreading hairs. Pod *25— *4 inch long, turgid, pubescent. Seeds 2. 

Occurs in the Bhaba-r tract and outer bill ranges between 1,000 and 2,500 feet. 
Common in sal forest. Plowers : October— January. Fruit : November — ^February. 

Fiemingia paniculata, Wall.— An erect evergreen shrub, 
1’5 — 2*5 feet high, with stems up to *4 inch diameter. Bark fairly 
smooth, reddish-brown with scattered lenticels. Twigs terete, clothed 
with long spreading hairs. Leaves simple, 4 — 8 by 2 ‘5-4* 5 inches, ovate, 
base rounded or cordate, upper surface glabrescent except along the 
main nerves, low^er surface more or less hairy on the nerves and^iabres- 
cent or with scattered hairs betw^een p hase 5-nerved v«th 6 — 8 pairs 
above the basal, prominent beneath. Petiole ‘5 — 2 inches long, clothed 
with pale spreading hairs. Stipules *3 — ‘7 inch long, scarious, narrowly 
lanceolate, persistent. Flowers '25 inch long, pinkish-yellow, in lax 
axillary and terminal panieled racemes. Pod *5 inch long, oblong, 
finely downy. Seeds 2. g 

Occurs in the Bbabar tract between 1,.000 and 2,500 feet. Fairly c mmon in 
sbady sal forest, especially in ravines. Flowers ; February — ^April. 

S.. Flamingia stricta, Roxh~An erect, sparingly branched shrub 
4 — 10 feet high, the stem attaining *6 inch diameter. Bark smooth, 
reddish-brown with small scattered circular lenticels. Twigs triquet- 
rous, clothed with scattered adpressed hairs. Leaves digitately trifolio- 
iate. Petiole 3 — 8 inches long, narrowly winged (Duthie says not 
winged). Terminal leaflet 6 — 16 by 2 — 6 inches, oblong, acuminate, 
glabrous* above, hairy on the veins beneath; main lateral nerves conspicu- 
ous, 12 — 22 pairs. Stipules 1*5 — 4 inches long, lanceolate, caducous. 
Undersurface of leaves, petiole, stipules and young shoots with scattered 
black glands. Flowers purplish, veined, *25 — ‘35 inch long, in denre 
often fascicled, axillary racemes 2 — 4 inches long, conspicuous in bud by 
the densely imbricating brown linear-lanceolate bracts which’ conceal the 
buds. Pod *4-'5 inch long, glabrescent or hairy. 

Occurs in the Bbabar tract up to 2,000 feet. , Eatber scarce. Found in moist 
localities and along the banks of forest streams. Flowers : Marcli-April. 
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6* , FleiBiiigia Raiia, ■ Aitaindersh^^^^ witii erect cr. ?':omc-. 

tifiies procumbent ainiual stems from a woody base. Stems 8 — 18 inches 
long and not exceeding *4 inch diameter. Young shoots tricfiietroiis. 
Leaves trifoliolate. Petiole 4 — 9 inches long, sharply 3-anglod and 
narrowly winged. Stalk of terminal leaflet ‘2-*3 inch long. Terminal 
leaflet 4*5 — 9 by 3*25 — 6 inches, obovate, upper surface clotlied with 
short hairs, lower surface hairy on the nerves and with garnet-coloured 
glands between. Stipules *5 — *75 inch long. Flowers *25 — *35 inch 
long, pink, in crowded, shortly-peduncled racemes. Calyx green, ‘2 
inch long, covered with garnet-coloured glands. Pod ‘3-“4: inch long, 
l)eset with garnet-coloured glands wdiich often turn ])lack with age. 

Occurs in the Bliahar tract betwesn 1,000 and 2,000 feet. Not imeoirimon locallv 
in sal forest, and sometimes on fire lines. Blowers : BebrnaryO»rare]n 

7o Flemiiigia semialata, Roxb , — An erect subdeckluous shrub 
4 — 10 feet high, with stems up to 1*5 inches diameter. Baik smooth, 
reddish-brown wdth minute pale circular leiiticels. Twigs ccarsely 
ribbed, ^densely grey-liairy. Leaves digitately trifoliolate. Petiole 1 — 1 
inches long, triquetrous and narrowly winged. Termina! leaflet 3*5—7 
by 1*75 — 3*5 inches, narrowed from tlie middle to a small rounded base, 
acuminate, thin, entire, hairy on the nerves on both surfaces, S-nerved. 
Lateral leaflets smaller, oblique, 4-nerved. Petioiules *1 — ‘3 inch long. 
Flowers *4-*5^mcli long, greenisli-piuk, in axillary and terminal often 
branched racemes 1 — 5 inches long. Pod *4 — *6 inch long, turgid, 
downy. Seeds 1-2, shining, black, globose. 

Occurs throughout the area between 1,000 and 6,000 feet. It is a highly gregarious 
shrub, sometimes forming a dense undergrowth over large areas of sal forest. Very 
common. Blowers : August — October. Bruit : December — Bebruary. 

8. Flenimgia prostrata, lioxb . — A deciduous ondershnib with 
erect or suberect stems ‘5 — 3 feet high and up to ‘25 inch diameter. 
The stems are usually annual, but exceptionally persist. Shoots 
sharply triquetrous and densely grey-haiiy when young. Leaves digita- 
tely trifoliolate. Petiole ‘5 — 2 inches long, widening upwards, narrowly 
winged. Stipules ‘2 — *6 inch long, silky, linear, persistent. Terminal 
leaflet 2*5-6 by ‘75 — 2 inches, narrowly lanceolate, entire, rather thick, 
minutely hairy above becoming dense along the midrib, more or less 
pubescent beneatli. Lateral leaflets smaller, oblique. Upper leaf- 
surface wdth much depressed venation which is conspicuously raised 
beneath. Petioliile *1 inch long or less. Flowers *2 — *25 inch 
long, pink tinged with green, in congested axillary racemes about as 
long as the petioles, or less. Pod *3-*4 inch long, turgid, adpressed- 
hairy. Seeds 1-2, globose,, brown mottled with green. 

Occurs throughout the area between 1,000 and 5,501 feet. Common in sal foresls 
and grassy blanks of the Bhabar tract. Blow^ers : July — Scptemb!.;r. Bruit : November — 
Bebruary. 
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24. DALBEEGIA, Linn. /. 

Trees or shrubs, often climbing. Leaves imparipinnate or rarely 1- 
foiiolate; leaflets alternate, usually 5 or more, exstipellate. Mowers 
small, ill simple or panicled cymes. Calyx campaniilate ; teeth short. 
Corolla exserted ; wings oblong, free; keel obtuse, the petals joined at 
the tip. Stamens monadelphous (9 or 10) or diadelphous (5 phis 5 or * 
rarely 9 plus 1). Ovary stalked; ovules few; style incurved, short. Pod 
thin, flat, usiially Gblong and veined opposite the seeds, indehiscent. 
Seeds 1—4. ■ 


I.— A climber or sarmentose shrub ... ... 1. 'Dohibilis, 

II. — Trees. 

1. Leaflets S — 5 ... ... ‘ ... 2, Sissoo. 

2. Leaflets 7- — 17 ... ... ... 3. lanceolaria. 

3. Leaflets 17 — 25 ... ... ... 4. sericea. 

1. Dalbergia volubilis, Roxb^—A decidu'ous rambling climber or 
sometimes a suberect shrub with drooping branches, the stem attaining 
12 inches diameter and 100 feet high. Bark rough, pale brown. 

“2 inch, white rapidly turning deep reddish-brown on exposure. Leaves 
imparipinnate; rachis 4 — 8 inches long. Leaflets 9— 13, opposite or 
alternate, *7 — 2 inches long (sometimes attaining 3 inches), obovate 'or 
ovate-oblong, very obtuse or emarginate, apicnlate, nearly glaferous. 
Petiolule ‘I-’ 2 inch long. Flowers '25 inch long, pale blii? or lilac, in 
copious terminal and axillary panicles with adpressed-pubescent or rusty- 
tomentose horizontal or decurved branches up to 6 inches long. Pod 2-3 
by ‘8 — 1 inch, stalked, narrowed at both ends, flexible, glabrous. Seeds 
1-2, usually 1. 


Occurs in the Bhabar and outermost hill ranges between 1,000 and 2,000 feet, but 
not recorded west of Haldwani. Blowers : January — ^March. 

2- Dalbeygia Sissco, Boxb. Vern. Shisham, Gen. Eng. Sissu. — 
A. medium-sized deciduous tree. Bark rough with shallow broad longi- 
tudinal fissures, exfoliating in irregular woody strips and scales, pale 
grey or light brown. Blaze ‘8 — 1*1 inches, very fibrous, pale yellow 
rapidly turning first orange then dark reddish-brown on exposure. 
Leaves imparipinnate; rachis 1*5— 3 inches long, swollen at the base. 
Leaflets 3 — 5, alternate, 1*5 — 2*5 inches long, broadly Ovate or snborbi- 
cular, abruptly acuminate, glabrescent, entire, base rounded truncate or 
cimeate; petiolules *l-*2 inch long. Flowers *2-*3 inch long, pale yel- 
lowish-white, sessile or nearly so, in axillary panicles shorter .than the 
leaves. Pod 1*5 — 1 by '3 — *5 inch, thin, flat, glabrous. Seeds 1 — 4, 
flattened. 

Occurs in all parts of the area up to 3,000 feet. It is a gregarious species charac- 
teristic of riverain tracts and is seldom found away from the banks of rivers and streams. 
Flowers : March — May. Fruit ; January — ^March. 
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3. Dalbergia lanceolaria, ■ ■ Limi, — A .iiiockrate-.sized decMiious 
tree. Bark pale grey, faMy smooth, cm^ered w minute pale lenticels, 
exfoliating in irregular thin woody scales. Blaze *4 — *7 inch, not or 
scarcely fibrous, orange-yellow i^apidly turning reddish-brown on exposure , 
tinged green with chlorophyl beneath the tliiii outer dead tissue. 
Leaves imparipinnate ; rachis 3 — 9 inches long. Leaiets 7 — 21 
alternate, 1-2*5 by ‘6^ — 1*5 inches, oblong elliptic or obovate- 
oblong, apex emarginate, base obtuse or rounded, rigidly siibcoriace- 
ou's, pale and rather glauc'oiis beneath, with scattered short hairs on the 
undersurface or on both surfaces when young. Flowers dull white or 
pinkish, *3-*4 inch long, unilateral on the spreading branches of large 
lax axillary and terminal pubescent panicles 2—4 inches long. Pod 
2—5 by *5 — *8 inch, stalked, narrowed at both ends, flexible, glabrous. 
Seeds 1—4. 

Occurs in dry miscellaneous forests of the Bliabar tract between 1,000 and 2,000 feet 
but is scarce. Plow^ers : May-June. Fruit: February-March. 

Dalbergia sericea, G. Don. Yem. Gugar, Q mui A. Bhandlr, 
G. — A medium-sized deciduous tree attaining 7 feet girth and 60 feet 
high. Bark dark brbwii or grey, rough, exfoliating in irregular woody 
scales. Blaze *3-*4 inch, somewhat fibrous, pale yellow or orange 
rapidlj?* turning orange-brown on exposure. Twigs rusty-tomentose. 
Leaves imparipinnate ; rachis 6 — ^10 inches long*. Leaflets 17 — 25, 
alternate, 1 — 1*5 by *6 — ‘9 inch, ovate or elliptic, obtuse or emarginate, 
clothed on both surfaces with adpressed pubescence. Flowers 
pale lilac or whitish, *25 inch long, in congested axillary panicles 1-2 
inches long. Pod 1-2 by *2-*3 inch, stalked, flat, linear, glabrous. Seeds 
1—3. 

Occurs tbroug,lioiit the area betw^een 2,000 and 5,000 feet. Almost always found 
growing on tbe banks of streams, cr less frei^uently cn landslips. Fairly common. 
Flow'ers : April-May. Fruit: November — ^February. 

25. PTEEOGABPUS, Linn. 

Trees. Leaves imparipinnate; leaflets alternate, iisiially coriaceous, 
exstipellate. Flowers yellowish, in racemes or panicles. Calyx-tube 
campanulate, curved in bud, teeth short. Corolla exserted, the petals 
all long-clawed ; standard and wings crisped on the margin ; keel petals 
smaller, slightly connate. Stamens diadelphous (5 plus 5 or 9 plus 1) or 
moiiadelphous with the sheath slit above only. Ovary sessile or stalked; 
ovules 2 — 6. Pod^ orbicular,, compressed, with a broad wing, the apex 
displaced to near the base. Seeds 1, rarely 2. 

Pterocarpiis Marsupium, Roxb. Yeni. Bije-sal, H. Bipa-sal, A. — 
A tall or medium-sized deciduous tree. Bark mughish, ashy-grey. 
Blaze *5 — ‘7 inch, pale yellow with numerous pink streaks from which 
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a copious briglit red gum exudes, and with oocasioiial dark grey lines. 
Leaves iinparipiiniate, 7 — 10 inches long. Leaflets 5—7, alternate, 
1 * 5 — 5 by * 75 — 3 inches, ovate or ovate-oblong, acute or shortly 
acuminate, coriaceous, glabrous above, densely clothed beneath with 
short adpressed hairs when young, becoming sparsely hairy or 
glabrescent when mature; lateral nerves 15 — 22 pairs close parallel 
and rather prominent beneath. Petiolule ‘2— ‘35 inch long. Flowers 
yelJowish, ‘5 inch long, in large mnch-branched terminal panicles 
6 — 10 inches long. Pedicels *1 inch long. Pod orbicular, with a 
broad rigid wing, the apex displaced to one side, 1-2 inches diameter. 
Seed 1. 

Occurs in tiie Biiabar and subMmalayan tract up to 2,000 feet. Not recorded west 
of Haldwani. Flowers ; June — August. The species here described is var. acuminata, 
Train. 

26. SOPHOEA, Lmn. 

Trees or shrubs. Leaves imparipinnate ; leaflets opposite or sub- 
opposite, with or without stipels. Flowers showy, yellow or purple, in 
terminal racemes or panicles. Calyx-tube widely campanulate; teeth 
short. Corolla much exserted, the petals clawed ; standard broad ; wings 
sagittate above the claw. Stamens 10, free or nearly so. Ovary^ stipi- 
tate, many-ovuled. Pod moniliform, dehiscent or indehig?5ent, joints 
turgid, sometimes winged, 

Sopliom mollis, Grah, — An erect deciduous shrub 4 — 8 feet high, 
with stems up to ‘5 inch diameter. Bark quite smooth, green. Sheets 
finely grey-pubescent or downy. Leaves imparipinnate, 5 — 10 inches 
long. Leaflets 21 — 45, opposite or alternate, *5 — inch long, ovate cr 
oblong, obtuse, entire, more or less sparsely downy on both surface?. 
Petiolule ‘05 inch long. Flowers bright yellow, *8 — 1 inch long, scented, 
appearing shortly before the leaves, in axillary racemes 2 — 4 inches long. 
Pedicels *3-’4 inch long. Pod 3 — 5 inches long; joints 5 — 10, l-seeded, 
more or less distinctly constricted between the seeds, 4-wmged, glabrous 
when mature. 

Occurs throughout ths hills between 1,500 and 4,000 fe&t. It a 2 )pears to be rather 
scarce and is usually found in open miscellaneous forest. Flo-wers : February — April. 
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Sub-family ■lI:~U<tesalpiim 

Trees or shrubs sometimes climbiug, rarely herbs. Leaver l-’i- 
pinnate, usually with many leaflets, sometimes reduced to 1 paii' which 
are sometimes more or less connate ; stipels none or rarely iniiiiite. 
Flowers zygomorphic, rarely regular, hermaphrodite, usually niceinose. 
Calyx-lobes usually 5 or 4 from union of the upper pair, or very rarely 
gamosepalous, imbricate, rarely valvate. Petals usually 5, rarely fewer 
or 0, the upper innermost in bud, the others inibricate.. Stamens 10 or 
fewer by abortion, rarely numerous ; filaments usually free. Ovary free 
or on a 'stalk which is more or less adnate to the disk. Pod dehiscent- 
or indehiscent, often septate. 

•I.— Leave'S bipinnate. 

1, Pod not winged. Leaflets not exceeding I'o 

inches long . ... ... ... 1. C{?salpinio. 

2. Pod winged along the upper suture. Leaflets 

exceeding 1*5 inches ... ... ... 2. Memneiimm. 

^II. — Leaves pinnate. 

1, ^ Leaflets less than 10 pairs, exceeding 1*5 inches 

long ... ... ... ... 3. Cassia. 

2. Leaflets 10^ — 20 pairs, *5 — *7 inch long ... 4. Tamarindus. 

III. — Leaves simple, mostly 2-lobed at the apex ... 5. Bauhinia. 

1. C AESALPINIA , Linn. 

Trees, shrubs or climbers, armed or unarmed. Leaves bipinnale ; 
stipules various ; stipels G or converted into thorns. Flow'ers often showy, 
yellow or red, in racemes or panicles. Calyx of 5 sepals, the lo^vest 
concave outermost. Petals 5, broad, edawed, the uppermost smallest. 
Stamens 10, free, decimate. Ovary sessile, few-ovuled. Pod oblong 
or ovoid, flattened or turgid, sometimes spiny. 

Pedicels *2 inch long. Ped prickly ... ... 1. Bonducella. 

Pedicels *5 — 1*2 inches long. Pod smooth ... ... 2. sepiaria. 

1. Csesalpinia Bonducella, Flern. Vein. Karaunj, E. — A large 
rambling climber, the stem attaining 4 inches diameter and 60 feet 
high, or sometimes a shrub with scrambling wide-spreading branches. 
Bark pale brown to blackish, fairly smooth but roughened by the 
presence of conspicuous raised lenticels and pricklet- Prickles nearly 
straight, up to *5 inch long, raised on a woody spreading base, up to *6 
inch across. Blaze *2 — *4 inch, fibrous, pink or reddish. Leaves 12 — 18 
inches long ; racliis with 1-2 recurved prickles at the base of each pinna 
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and scattered straight or recurved prickles between the pinna* ; pinna 
6 — 8 pairs, opposite, 2 — 6 inches long. Leaflets 6 — 10 pairs on each 
|)inna, opposite, ‘7 — I'o inches long, elliptie-'oblong, obtuse, more or 
less puberuious especially beneath. Flowers yellow, '3 — *7 inch diame- 
ter, in supra-axillary and terminal pedunculate racemes 6 — 12 inches 
long. Petals oblanceolate, the upper spotted with orange. Pedicels ‘2 
incli long in flower. Pod 2-3 by 1*5 — 2 inches, densely covered with 
wiry prickles. Seeds 1-2, lead-coloured, shining, more or less globose, 
‘ 0 — *7 inch long. 

Occurs in ilie subhimalayan tract and low valleys in the outer ranges up to 3,000 
feet. Not uncommonly found in miscellaneous forest, especially scrub areas near culti- 
vation. Elowers : July — September. Fruit : February — April. 

2. Caesalpinia sepiada, Roxb, Venn Kmgari, NG-. Aid, NG 
and EIv. — A large rambling deciduous climber, the stem attaining 4 
inches diameter and 45 feet high, or sometimes a shrub witli scrambling 
wide-spreading branches. Bark dark brown or blackish, slightly rough 
with conspicuous circular lenticels and prickles. Prickles sharp, nearly 
straight, up to ‘75 inch long, raised on a spreading Tvoody base 
up to *75 inch across. Blaze *3-*4 inch, crisp, paJe orange or 
yellow densely m'ottled with orange-brown. Leaves 9 — 15 inches long ; 
rachis armed with recurved prickles at the junction of and betweerwthe 
pinnas ; pinnae 5 — 10 pairs, opposite, 2 — 4 inches long. LeaSets 8 — 12 
pairs, opposite, *6 — ‘8 by ‘2 — *4 inch, oblong, very obtuse at both ends, 
usually glabrous above, puberuious beneath. Flowers yellow, ‘8 — 1*1 
inches diameter, in simple terminal and axillary racemes 10 — 16 inches 
long. Petals suborbicular, the upper with a few red streaks. Pedicels 
*3 — 1*2 inches long. Pod 2*5-4 by *8 — 1*1 inches, glabrous, smooth. 
Seed^ 4 — 8, ovoid, *4 inch long, smooth, mottled brown and black. 

Occurs tliroughout the hills between 2,000 and 7,000 feet. Common, chiefly in 
ravines. Flow-ers : March-Aprii. Fruit : October-November. 

2. MEZONEURUM, Desf. 

Woody climbers, armed. .Leaves abruptly bipinnate ; stipules small 
or 0 ; stipels 0. Flow^ers in axillary or terminal panicled racemes. Calyx 
very oblique. Petals 5; 4 orbicular, spreading, subequal; the uppermost 
different. Stamens 10, free, decimate, exserfced. Ovary sessile or shortly 
stalked, 2-many-ovuled. Pod oblong, flat, thin, kidehiscent, broadh' 
winged along the upper suture. 

Mezoneurnm iticallatiiHi, W, and A.-^A fairly large rambling 
glabrous climber with stems up to 3 inches, diameter and 50 feet high. . 
Bark, fairly >smootb; brown. Stems bearing slightly recurved dark brown 
or black prickles up to *36 inch long, also scattered more or less in 
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pairs along flie leaf-rachlsl On old steins they are seated on a broad- 
based woody pedestal up to *8 incli high. Blaze iiicli, hard outside 
fibroiis inside, pinkish- stippled x^atli darkei- orange. Leaf-racliis 

6— 14 inches long ; pinna) 2 — 6 pairs; I'achis and piniuc slender, terete. 
Leaflets “4-5 pairs on each pinna, opposite, 1*5 — 3*5 by *9 — 1*5 inches, 
ovate or elliptic, entire, acute or acuminate^ base rounded or acute, 
rigidly subcoriaceous, dark glossy green above, pale beneatli ; lateral 
nerves indistinct. Petiolule ‘1 inch long. Flowers *9 inch long including 
the stamens, in rigid racemes 4— 10 inches long, usually arranged in 
terminal and axillary panicles, often from the old wood. Eachis yellov'. 
Pedicels ’3-‘4 inch long, jointed about the middle. Calyx deeply cleft, 
bright^^ellow ; the 2 anterior lobes connate and boatshaped, ‘35 inch long, 
obtuse. Corolla yellowish-green fading ])ink, the posterior petal darker 
green, 2-lobed and shorter. Filaments yellow, sparsely hairy at the base : 
anthers red. Pod 2 — 4 by *9 — 1*2 inches (including the wring), one- 
seeded. 

been collected near Senapani in tlie Haldwani Division where it grows in 
moist miscellaneous forest at 700 feet elevation. Flowers ; Novera'ber-Deconiber. 

3. CASSIA, Lhin. 

Trees, shrubs or herbs. Leaves paripiniiate, exstipellate. Flowers 
usually yelWw^ often showry, in axillary racemes, terminal panicles or 
supra-axillary fascicles of 1 or more. Calyx-tube very short; lobes 6. 
Petals 5, imbricate, subequal or the low^er the largest. Stamens normally 
10 but rarely all perfect and equal, 3 — 5 (usually the uppermost) being 
sometimes w'anting or reduced to staminodes. Ovary sessile or stalked, 
many-'oviiled ; style incuiwed.. Pod variable in shape, usually septate, 
dehiscent or not. 

I. — A tree. Pod 1-2 feet long ... ... ... 1, FhtuJa. 

II. — Shrubs or herbs. Pod 3 — 5 inches long. 

1. Leaves with a solitary gland near the base of 

the petiole ... ... ... 2. occidentalism 

2. Leaves with glands on the rachis between the 

leaflets ... ... ... ... 3. laevigata. 

1. Cassia Fistula, Linn. Vern. Simdm, SG-. Amaltus, 
Gen. — A small or medium-sized subdeciduoiis tree attaining 5 feet girth 
and 60 feet high. Burk of stems up to middle age quite smooth, pale 
greenish-grey, occasionally with long deep vertical fis-ures. Bark of 
mature stems dark grey, rough, exfoliating in small thick w^oody scales. 
Blaze '5 — ‘7 inch, soft, shortly fibrous, pink, the juice turning purple on 
the blade of a knife. Leaves ,9 — 18 inches long. Leaflets 4 — 8 pairs, 
2 — 6 by 1*5 — 3 inches, ovate or ovate-oblong, usually acute or some- 
wLat acuminate, glossy and glabrous above, pubescent beneath when 
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YOiiiig; lateral nerves numer-ou*;:, prominent beneath. PetioUiles ‘2 — 
*3 inch long. Flowers yellow, 2 inches across, in lax drooping axil- 
lary racemes 12 — 24 inches long. Pedicels 1-2 inches long, slender, 
spreading. Pod 1-2 feet long, and 1 inch diameter, cylindric, smooth, 
pendulous, nearly black when ripe. Seeds 40 — 100, flat, about *4 inch 
diameter, imrner-sed in a dark-co-onred sweetish pulp wlncdi dries up as 
ti e pod ripens. 

Occurs tliroughoiit the area ui) to 4,000 feet, except tlie innermost valleys. 
Abundant in the Bhabar tract, especially iu miscellaneous forest, but also common in 
many sal areas. Biov’ers : April — ^June* Fruit : April-May. 

2« Cassia ocddentalis, Linn . — An erect herb or shrub 2—5 feet 
high, mostly annual and herbaceous, but a short basal portion some- 
times persisting, attaining *75 inch diameter and becoming quite woody. 
Branches not hollow. Bark smooth, brown. Leaf-rachis 4 — flinches 
long, deeply grooved above and bearing a large tumid gland near the 
base. Stipules ‘3-’4 inch long, semicordate, green mottled with pink, 
caducous. Leaflets 3 — 5 pairs, 1*5 — 5 by ‘75 — I'o inches, the^ter- 
minal pairs oblong-lanceolate tapering to an acute tip, the basal ovate 
and smaller, entire, base rounded and unequal, glabrous except for 
the ciliolate margin, dull ungfossed green on both surfaces, paler 
beneath. PetioluI.es up to *1 inch long. Flowers yellow, *5 — *75Jncli 
diameter, in axillary and terminal sometimes panicled«’ racemes. 
Pedicels *2 — *3 inch long in fl.ower. Bracts '7 — *8 inch long, lanceo- 
late, green mottled with pink. Calyx yellowish-green mottled with 
pink. Corolla uniformly bright yellow. Pod slightly falcate, com- 
pressed, 4 — 5 by *3 — ‘35 inch. Seeds 20 — 30, *15 inch long, smooth, 
brown. 

Occurs tbroughout the subhimulayan tract also valleys in the hills up to 4,000 feet. 
Fairly common on waste lands and roadsides. The whole plant is foetid. The seeds have 
been used as a substitute for coffee. Flowers : July — September. Fruit : August — October. 

Sa Cassia laB¥i^ata, Willd. Vern. Taror, G . — An erect shrub 
with stem up to 8 feet high and 1*5 inches diameter. Bark smooth 
with numerous small lenticels. Branches smooth, green and hollow. 
Leaf-rachis 3 — 6 inches long, deeply grooved above and bearing a 
prominent gland between each pair of leaflets except the terminal. 
Leaflets 3-4 pairs, 1*75 — 4*5 by ‘75 — 1*75 inches, the terminal pairs 
elliptic-'oblong the basal more ovate and smaller, acuminate, entire, 
base obtuse or rounded, glabrous, glossy dark green above and giaiice- 
scent beneath. Petiolnle *05 — *1 inch. Flov/ers yellow, 1*2 — 1*5 

inches diameter in axillary or terminal, simple or branched, glabrous, 
pedunculate racemes 1*5 — 3 inches long: Pedicels *6 — ‘7 inch long. 
Pod shortly but distinctly stalked, straight, cylindric, 3 — 4 by *5 inch, 
apiculate, glabrous. Seeds numerous, dark brown, compressed. 
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This plant is indigenous to America but is found cultivated round villages through- 
out the hills between 3,600 and 5,600 feet on account of the pod which is eaten as a 
vegetable. In many localities in scrub fore.st and cn waste ground it has become natu- 
ralised. Flowers : June — November, Fruit : November-December. 

4. TAMAEINDUS, Limu 

A tree. Leases paripinnate; leaflets many, siruill, exstipellatc. 
Flowers in racemes. Calyx-tube turbinate; lobes 4, imbricate. 
Petals 3, imbricate, the two lower reduced to scales. Stamens 3 
perfect, the filaments connate about half-way up in a sheath split alove, 
the re-t reduced to bristle-like starainodes. Ovary stipitate, the stalk 
adnate to the disk, many-ovuled. Pod linear, curved, thick, somewhat 
compressed, with brittle epicarp, pulpy mesocarp and leathery septate 
endocarp , in dehiscent . 

Tamarindiis iiidica, Linn . . Vern. Amli^ E. Imli, H, Eng. The 
Tamarind.— A medium-sized evergreen tree up to 6 feet girth and r50 feet 
high. Bark dark grey, roughish, exfoiyting in irregular hard scales. 
Bla^e ‘3 — *5 inch, very fibrous inside, hard, pink. Leaves 3 — 6 inches 
long. Leaflets 10 — 20 pairs, opposite, *5 — *7 by '15 — "2 inch, oblong, 
obtuse, glabrescent. Flowers about *5 inch long, pale yellow striped 
with red, in lax few-flow’ered racemes terminating short lateral shoots. 
Podi^S — 8 by ‘8 — 1 inch. Seeds dark brown or black, irregularly shaped, 
embedded^ln a dark brown pulp. 

This species is not indigenous, but has been naturalised and is often planted almg 
roads. Found in the siibhimaiayan tract. Flowers : May- June. Fruit : March- April. 

5. BAUHINIA, Limi, 

Trees or shrubs, erect or climbing, the latter often -with ciminite 
tendrils. Leaves of two leaflets, free or more usually adnate into one 
entire leaf more or less deeply cleft at the apex. Flowers more or less 
zygomorphic. Calyx-tube cylindric or turbinate ; limb entire and spa4ha- 
ceous with 5 teeth or cleft into lobes. Petals 5, slightly unequal, usually 
clawed, the upper petal innermost. Stamens 10 or reduced to 5 or 3 or 
even 1 fertile, the rest sterile or waiting; filaments free. Ovary stalked, 
many-ovuled. Pod linear or oblong, coriaceous or woody, dehiscent or 
not. 

I. — Trees. 

A. Fertile stamens 10; pod indeliiscent. 

1- Leaves not acid; calyx spathaceous 
2. Leaves acid; calyx 6-cieft — 

B. Fertile stamens 3 — 6 ; pod dehiscent. 

’ 1 . Leaves entire or notched at the apex 
2. Leaves cleft. ■ . ' 

(a) Cleft 1 — 3*5 inches deep 

(b) Cleft *6-— 1*5 inches deep 

II, — A climber 


... 1. racemosa. 
... 2. maJaharica. 

... 3. ret us a, 

... 4. purpurea. 
..V 5. variegata. 
... 6. VaJiUi. 
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1, BaiiMiiia mceMosa.f -Lamk , — A small deoidwiis tree with short 
bole and dense low spreading crown, the stem attaining 4*5 feet girth and 
25 feet high. Bark dark grey or blackish, very rough, closely and rather 
deeply fissured, exfoliating in irregular hard woody scales. Blaze *6— 8 
inch, very fibrous throughout, bright pink. Leaves cleft ‘4 — ‘7 inch 
measured from the base of the cleft to the tangent to the tw^o lobes, base 
cordate, 1-2*75 inches long (measured to the tip of the cordate lobes) by 
1*5 — 4 inches broad, thinly coriaceous, glabrous above, glaiicescent and 
more or less pubescent beneath, base with e5— 9 prominent nerves* 
Petiole ‘4 — 1*1 inches long. Flowers white, *5— *75 inch long, in termi- 
nal or leaf-opposed pubescent racemes 3 — -5 inches long. The spatlia- 
cequs green calyx and the white corolla-lobes ultimately refiexed. Pedi- 
cels ‘2 — *4 inch long. Pod 5— 10 by ‘7 — 1 inch, turgid, rigid, falcate. 
Seeds 12—22, oblong, compressed, dark reddish-brown or black, *3 inch 
long. 

Found in the Bhabar and snbhimalayan tract between 1,000 and 2 000 feet. Not 
uncommon in dry open miscellaneous forests, especially those subjected to hea^y gi^zin^. 
Flowers: March — June. Fruit: January-February. 

2. Bauhinia malabarica, Venn Kachndr, Gen. Khatua, 

E. — medium-sized tree attaining 6 feet girth and 50 feet Ivgh, usually 
somewhat less. Bark dark brown or blackish, rough but not deeply 
fissured, exfoliating in thin scaly pieces and strips. Blaze — ‘75 inch, 
very fibrous throughout, bright pink paling towards tlie interior and 
turning orange-browni on exposure. Leaves cleft *3 — 1 inch meaatired 
from the base of the cleft to the tangent to the two lobes, base cordate, 
1*75 — 4 inches long (measured to the tip of the cordate lobes) by 2*25 — 5 
inches broad, rather thickly coriaceons, glabrous above, glaucous and 
more or less pubescent beneath, base with 7 — 11 (usually 9) prominent 
nerves. Petiole '7 — 1*5 inches long. Flowers white, *5 inch long, in 
terminal paniculate racemes 1*5—3 inches long. Pedicels ‘5 — 1 inch 
long. Pod 7 — 12 by ‘7—1 inch, nearly straight, flat, flexible. Seeds 
20 — 30, ovoid-globose, ‘2 inch long, . , ^ 

Occurs in the Bhabar and outermost ranges between 1,000 and 2,0C0 feet. Found 
both in sal and miscellaneons forests but seldom common. The leaves have a charac- 
teristic acid taste not possessed by the other Bauhinias of this area. Flowers : August — 
October. Fruit: January — May. 

3. Bauhinia retnsa, Boxb. Vern. Kandlao, G. Kondla^ A. — ^A 
medium-sized deciduous tree attaining 8 feet girth and 50 feet high. 
Bark dark reddish-brown, rough, flaking off in thin woody strips and 
plates which remain for some time half-detached, sometimes with a few 
deep vertical fissures. Blaze *4 — *7 inch, soft, fibrotis, bright or pale 
pink, the juice turning purple on the blade of a knife. Leaves entire or 
notched at the tip, 3 — 6 inches long, slightly broader than long, base 
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cordate or truncate,, svibcOTiaceoosr glabrous, base with 9 — 11 prominent 
nerves. Petiole 1*5 — 3^5 inches long. Flowers creaniy-wliitt^ niotlled 
with purple, '6 — 1 inch across, in large lax terminal panicles, the lou’er 
branches of which are axillary. Pedicels *0 — '8 inch l(jug. I.-^od 4 — 7 
by 1*2 — 1*5 inches, oblong or oblaiiceoiate, flat, firm, tinged witli red 
until ripe. Seeds 6 — 8, flat, suborbiciilar, dark brown, smooth. 

Occurs tbrougliout the outer and central Mli ranges occasionally desceiuling inti 
the Bhabar, at elevations between 1,000 and 4,000 feet. Abundant in tlie outc-r ranges 
where it is somewhat gregarious. Fiow^ers : September — November. Fruit. : April-May. 

4, BaEhinia purpurea, Linn , — small or niediiirn-si^ed decitluous 
tree attaining 5 feet girth and 45 feet high. Bark slightly rougii, dark 
brown or blackish, exfoliating in small hard woody sc^ales. Bark of 
young stems and branches often somewhat corky. Blaze *5 — I'l inches, 
a narrower outer portion pinkish or purplish (absent on 5 mmgw- terns), 
the broader iiiner portion pale orange or yellow slowly tiiriiirig orange- 
brown on exposure, the tissue becoming very fibrous towards tlie intericry 
Leaves cleft 1*3 — 3*6 inches measured from the base of the cleft to the 
tangent to the two lobes, base usually cordate, 3 — 6 inches long 
(measured to the tip of the cordate lobes) by 2*8— 5*5 inches broad, 
minutely pubescent beneath when young glance scent when mature, base 
with 9 — 11 (usually 11) prominent nerves. Petiole *8 — 2 inches long. 
Flowers lame, rosy-piirple, in few-flowered terminal brown-tomentose 
panicles. Pedicels *2 — *5 inch long. Pod 6—10 by *6— *8 inch, linear, 
flat, somewhat falcate, green often tinged with purple till ripe. Seeds 
6 — 15, suborbicular, flattened, ‘5 inch diameter, smootl!, dark ]>rown. 

Occurs in the subhimalayan tract and outermost ranges betw-ern 1,000 nn<.l 2,000 
feet. Bather scarce. Flowers : September — November. Fruit : .Taniiary — Idnrch. 

5. Baiihinia variegata, Linn. Verm Kuiml or GuinlL Gen. 
Keordh, k . — A small or medium-sized deciduous tree attaining 5 fes^t 
girth and 50 feet high. Bark dark brown sometimes with silvery patches, 
rather rough, exfoliating in thin woody strips and scales. Blaze *3 — *6 
inch, veiy fibrous throughout, bright pink or reddish, juice turning 
purple on the blade of a knife. Leaves cleft *4 — 1*3 inches measured 
from the base of the cleft to the tangent to the two lobes, base cordate, 
2*5 — 5*5 inches long (measured to the tip of the cordate lobes) by 3 — 6 
inches broad, pubescent beneath wLen young, subcoriaceous, base witli 
11 — 15 prominent nerves. Petiole ‘8 — 1*8 inches long. Flowers large, 
fragrant, appearing on leafless branches, in short axillarv or terminal 
few-flowered racemes. Four petals white or purplish, the fifth darker 
with purple or red veins. Pod 6 — 12 by *7 — 1 inch, hard, flat, dehis- 
cent. Seeds 10 — 15. 

Occurs throughout the hills b^^<-ween 1,000 ard fj.OOO feet. Ccmm''ri in both mis- 
cellaneous and cliir forests, especially on southern aspects and limestone soils. Wheu 
flowering it is leafless or nearly so, Flowers : March-May, 
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6, BaiiMnia Yahlii, IFt: Mdhihan or Mdljhan, BD, 

Mdlu, Gc, Mao, A. — An immense climber with wide-spreading stems up 
to 4 feet girth. Bark somewhat rough, dark reddish-brown or blackish. 
Blaze tough and fibrous, bright pink with white or yellowish bands 
slowly turning orange-brown on exposure. Branchlets often terminating 
in a pair of re volute tendrils. Young parts fulvous or rusty-tomentose. 
Leaves cleft 1 — 3*5 inches measured from the base of the cleft to the 
tangent to the tw^o lobes, base deeply cordate, 4 — 18 inches long by 
about as broad, glabrescent above when mature, more or less densely 
tomentose beneath, base 11— 15~nerved. Petiole 3 — 6 inches long, stout, 
tomentose. Flowers 1*5—2 inches across, wdiite turning buff as they 
fade, in peduncled corymbose terminal densely tomentose racemes. 
Pedicels 1-2*5 inches long. Pod 9—12 by 2-3 inches, flat, woody, rusty- 
velvety. Seeds 6 — 12, suborbicular, 1 inch diameter, flat, dark brown, 
polished. 

Abundant throughout the area in al] kinds of forest up to 4,500 feet elevation but 
most abundant in miscellaneous forest. Of en very destrnctive to tree g-owtlj. The 
bursting of the ripe pods p reduces a crack which may sometimes te heard a quarter of a 
mile away. Flowers: April- — June. Fruit ; April-May. I 
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Sub-family III. Mimosoidece, 

Trees or shrubs, sometimes climbing, rarely herbs. Leaws bipin- 
n ate or less commonly simply pinnate. Flowers small, regular, usually 

5- merous, usually hermaphrodite, sometimes polygamous, generally in 
heads or spikes. Calyx more or less campanulate with usually 5, some- 
times 3, 4 or 6 valvate lobes, sometimes free. Petals as many as the 
sepals, valvate, free or connate in a lobed corolla. Stamens definite or 
indefinite; if definite as many as or twice as many as the sepals and 
petals, free or monadelphous. Ovary free. Pod dehiscent or not, some- 
times jointed. 

I. — Stamens definite. 

^ 1. Flowers in cylindric spikes. Bod not jointed ... 1. Piptadenia. 

2. Flowers in globose beads. Pod with separating 

joints ... ... ... ... 2. Mimosa. 

II. — Stamens indefinite. 

1. Armed. Filaments free ... ... 3. Acacia. 

^ 2. Unarmed. Filaments united ... ... 4. Alhizzia. 

' ■ , ■■ ■■ 

1. PIPTADENIA, Benth. 

Ez’ect trees, unarmed or prickly. Leaves bipinnate. Flowers small, 
in dense spikes, hennaphrodite, 5-merous. Calyx campanulate, shortly 

6- toothed. Petals equal, lanceolate, cohering at the base. Stamens 10, 
free, as long as the corolla. Anthers tipped with a deciduous gland. 
Ovai'y stalked; ovules many; style filiform. Pod long, thin, strap- 
shaped. 

Piptadenia cudhensis, Brand. — A small tree with drooping branch- 
lets; branches armed with large compressed ctonical prickles. Bark 
greyish or reddish-brown, rough, exfoliating in flat woody scales. Blaze 
fibrous, red. Leaves alternate, abruptly bipinnate; rachis 1 — 4 inches 
long bearing flat circular glands at the junction of the pinnae. 
Pinnse opposite, 1 — 3 pairs, '7 — 2'5 inches long, each bearing one pair 
of opposite leaflets, the pair resembling a Bauhinia leaf cleft to the base. 
Leaflets 2 — 3‘5 by 1 — 3 inches, obliquely suborb’cular or rhomboid, 
entire, snbcoriaceous, glabrous, veins prominent on both sur- 
faces anastomosing and forming loops within the margin. Petiolules "1 
inch long. Flowers T5 — '2 inch long, greenish-yellow, in dense cylind- 
ric shortly pedunculate spikes 1 — 3 ii'ches long, solitary or arranged on an 

13 
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axillary rachis J — 4 inches long. Pod stalked, 8— 12 by '5 inch, flat, 
ginbroiis. Heeds Jl — 20, compressed, brown. 

Occnrs on tlie outermost hill ranges between 1,000 and 2,000 feet, bii!' not recorded 
west of tlie Nandhnur Kadi. Flowers : April -Ma-y. 

2. MIMOSA, Linn. 

Herbs, shrubs or small trees, usually prickly. Leaves bipimiate ; 
leaflets small, more or less sensitive,, the racliis usually prickly; 
stipules and stipels small. Flowers polygamous, in globose peduncu- 
late heads, the upper peduncles often forming a terminal raceme. Calyx 
campannlate, shortly 4-toothed. PetalB 4, connate below^ Stamens as 
many or twice as many as the petals, exserted. Ovary stipitate, maiiy- 
ovuled. Pod flat, of several 1-seeded joints that separate when ripe 
from each other and from the persistent sutures. 

A Huberect fir prostrate nmlei'sbrnb not exceeding 3 feet 

high. Pinna? digitate ... ... ... 1. pudica. 

An erect sliriib up to 15 feet high. Pinna? plnnately 

arranged ... ... ... ... 2. hitnalayana.^ 

!• Mimosa pudica, Linn. Eng. The sensitive plant.— iV small 
deciduous undershrub with prostrate or suberect weak spreading stems 
6 inches to 3 feet high and scarcely exceeding *2 inch diameter. Stems 
and branches prickly and densely clothed with deflexed bristles. Jh^d^ves 
very sensitive ; rachis beset with ascending bristles ; pinnas uSrually 4, 2*5 — 
3*5 inches, long, sessile at the end of the petiole. Leaflets 12 — 20 pairs, 
*2 — *5 by ‘05 — ‘1 inch, obliquely narrow-oblong, acute, glabrous above, 
adpressed-bristly beneath. Flowers pink, in dense globose heads ’4-’5 
inch diameter, the heads nsually in pairs. Peduncles slender *75 — 1 inch 
long. Pod *6 — 1 inch long, flat, membranous, with very bristly sutures 
and 3 — 6 joints. 

This plant is not indigenous, but is often found growing like a weed on waste 
land in the plains and at quite low elevations in the hills. Flowers : August- September. 
.Fruit : November. 

2. Mimosa himalayana, Gamble. Syn. M. mUcaulis, Lamk. 
Vern. Khinkari^ SG and E. — deciduous shrub with spreading or 
arching sparingly-branched stems up to 6 inches diameter and 15 feet 
high. Bark fairly smooth at first, ultimately rough, reddish-brown on 
young stems and branches, pale brown when mature. Stems up to 
about 2 inches diameter beset with numerous straight or recurved prickles 
up to ‘15 inch long. Blaxe *1 — *3 inch, very fibrous, bright pink to 
dark reddish-brown, juice turning purple on the blade of a knife, Leaf- 
rachis 4 — 9 inches long, usually very prickly. Pinnfe 5 — ^12 pairs, 1-2*5 
'inches long. Leaflets 6 — 15 pairs, *15 — *4 by ‘08 — *15 inch, oblong, 
obtuse, glabrous above, paler and more or less pubescent beneath, 
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Petioliiles mionte. Mowers pink fading- to wlrife, in globose |3eduncii- 
late .heads %>*6 inch diameter; i3ednncles 1-2 inches long*, in axillary 
fascicles forming large ' terminal ''leafy/, panicles Pods 3-4 by *4 inch, 
thin, flat, falcate, glabrous, with 4— 10 joints. 

Occurs througliout our area up to >5,000 feet. Common along open watercourses 
and in heavily grazed scrub forest. Mowers: July — Septembtir. Fruit: January. 

3. ACACIA, IMIR 

Trees or erect or climbing shrubs, usually ariiied. IjeaTes liipin- 
nate, the pinnee paripinnate ; leaflets usually small ; leaves sometimes 
transformed into phyllodes; stipules often transformed into s])ines; 
stipels 0. Flowers hermaphrodite or polygamous, usually 5-merous, 
in globose heads or cylindrio spikes. Calyx carnpaiiulate. Petals iriore 
or less united, rarely free. Stamens mdefiiiite, free or very shortly 
connate at the base. Ovary sessile or stalked, 2-iiiariym Pod 

variable, usiially flat and dry, rarely turgid or coriaceous, usually dehis- 
cent, never breaking into joints. 

— Erect trees or shrubs. 


I A. Flowers in axillary globose heads. Spines 

straight. 

1. Pod contracted bet'ween the seeds, tomeniose 1. ambica. 

2. Pod not contracted between the seeds, 

glabrous. 

^(fl) Pod sub-cylindric, turgid ... ... 2. Fur»e,s*muG. : i ^ 

(b) Pod thin, ligulate ... ... ... 8. psmidfPhitrneQ, 

B. Flowers in axillary spikes. Spines recurved. 

1. Leaflets *15 inch long ... ... 4., Catechu. 

2. Leaflets '7 — ^1’2 inches long ... ... 5. ^ lenticulafU: 

II.— -Climbers. 

1. Leaflets 30 — 50 pairs, ‘15 — *25 inch long ... 6. -pennata, 

2. Leaflets 10 — 30 pairs, •3“*4 inch long ... 7. torta. 

The species which I have described as .d. torta, Craib does not seem to agree 

exactly with published descriptions of either .4. torta, Oraib ov A. Gageana, Craib, but 

appears to me to be nearer to /I. torta. The ovary in our specimens is minutely pubescent 
It has occurred to me that w’e have possibly a form intermediate between the two. 



1. Acacia arabica, Willd. Vem. Babill, Oeii. — mediim-sized 
evergreen tree with rounded spreading crown. Bark dark brown or 
blackish with longitudinal fissures. Spines stipular, in pairs below the 
petioles, varying in size up to 2 inches long, sometimes wanting, yellow- 
ish-white. Eachis 1 — 3 inches long, often glandular. Pinna) 3 — 10 
pairs, ’5 — 1'6 inches long. Leaflets 10 — 20 pairs, •l-’2 inch long, linear, 
glabrous or nearly so, snbsessile. ' Flowers yellow, in globose pedunculate 
heads 'o inch diameter ; peduncles ’5 — 1 inch long, in axillary fascicles of 
2 — 6. Pod 3 — 6 by ’5 — ‘6 inch, cylindric, contracted between the seeds, 
compressed, densely gr'ey-tomentose , subindehiscent. Seeds 8 — 12, 
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Tliis tree is iK)t indigenoiiis, but is complete]}- naturalised in all the adjacent plains 
(riK'ls and is coiuinoiily seen seii'-sovrn on railway embankments and roadsides. It is not 
known to what extent' it occurs within our area," but its occurrence is probably restricted 
Hi tilt! vicinity ci‘ roads and railways. Flowers ; July — ^November. Fruit : May. 

2» Aca-Bia Famesiaiia, WilUL — An evergreen thorny .shrub or small 
tree. Bark fairly smooth, greenish or reddish-brown \^'ith numerous 
small pale lenticels. Blaze ‘3 — *4 inch, pale yellow banded witli pale 
])inkish-brown . Spines stipular, in pairs below the petioles, straight, 
whitish, ‘3 — ‘7 inch long. Eachis ‘5 — 2 inches long. PiinicT 2 — 8 pairs, 
*5 — 1 inch long. Leaflets 10 — 20 pairs, ‘05 — *2 inch long, linear-oblong, 
acute, base oblique, nearly oi* quite glabrous, sessile. Flowers yellow, 
more or less fragrant, in globose pedunculate heads ‘4 — *6 incli diameter. 
Peduncles ‘5 — 1 inch long, in axillary fascicles. Pod 2-3 by ‘5 inch, 
suhcylindric, turgid, dark brown. Seeds numerous. 

This plant is nut .truly indigenous, but has become completely naturalised and 
can be found growing apparently wild. It occurs practically throughout our area 
up to 5,500 feet, but is local and not very common. Flow'ers : January — April. 

3. Acacia pseiidcBbumea, Drumm. mss. Vern. Babilr, Gen. — 
A small tree attaining 2*5 feet girth and 20 feet high. Bark darE: grey 
or I’edd'isli-bi’ow'ii, roiigl) with shallow' cracks, exfoliating in small hard 
scales and strips. Blaze *3 — *5 inch, pink or white wi'th very fibrous 
bandvS of pink or reddish-brown. Spines in pairs below the petioles, 
'25 — *8 inches long, straight, pale yellowish- or reddish-bn^wn. IS-achis 
*5 — 1*25 inches long, glandular-hairy. Pinna^ 1 — 6 pairs, *3^ — ‘6 inch 
long. Leaflets 6 — 12 pairs, ‘1 — *15 inch long, coilaceous, glaucous. 
Flowers white, fragrant ^ in pedunculate globose Iieacis '5 — *7 inch 
diameter. Peduncles about 1 inch long, axillary, 1 — 3 together. Pod 
2 — 4*5 by *2 — *3 inch, thin, flat, straight, dehiscent, narrowly ligulate, 
coriaceous, glabrous and shining. Seeds 5 — 10. 

Occurs in the subhimaiayan tract and outer ranges of hills up to 4,000 feet. 
Sometimes fairly common, but locally distributed, usually in open miscellaneous forest 
on south aspects or in open stream*beds. Flowws : Jannary-Febriiary. Fruit ; April. 

4. Acacia Catechu, Willd. Vern. Khair, Gen. — A medium- 
sized deciclnoiiB tree commonly attaining 7 feet girtli and 50 feet high. 
Bark pale ashy to dark brown sometimes partly blackish, very rough, 
exfoliating in long w^oody rectangular strips which remain for long in 
a semi-detached condition. Blaze *5 — *7 inch, rather shortly fibrous, 
pinkish outside, pale yellow^ inside. Prickles pseudo-stipular, in pairs 
below the petioles, strongly compressed with long bases, recurved, dark 
brown, about *2 inch long, often absent on old plants. Eachis 3 — 6 
'inches long, glandular, often prickly. Pinna) 10 — 30 pairs, 1-1*5 inches 
long. Leaflets 30 — 50 pairs, about *15 inch long, linear; petiolules 
minute, Plow^ers pale creamy- white, in cylindric axillary pedunculate 





spikes '2 — 4 inches long, usually solitary ; pednu<3les ’o — *7 inch long. 
Pod 2 — S’ 5 by ’o-’b inch, tliinyflatV straight, dehis(*eut. Seeds 3 — 6. 

Occurs tlirougljout tbe orea up to 4,000 feet. Afuiofiant tlic* Blinbar trac'.. 

it grows gregariously over large areas, especially on, recent iUIuviai soils wiiere it 
is often associated with s‘hi,sham. Flowers .* May— July. .Fruit : January — I\,ra,reh, 

5. / Acacia leuticulaiis, Ham. Yeru.. Kain, H. — A iiiedium-sized 
tree up to 10 feet girth and 60 feet high. Bark grey, rougl), exfoliating 
in irregular woody scales. Blaze' '6—1*2 inches, blight reddish. Twigs 
' reddish-brown, closely covered with' ' rninute pale lenticels. Branches 

. armed with pai.'r's of 'slightly, recurved compressed stipular spines *15 — ‘3 
inch long. Old trees nearly luiarnied, Eadiis 5 — 7 inches long, 
glabrous or slightly hairy with a gland below- the pinnae. Pinntn 

2 — 5 pairs, 2 — 5 inches long. Leaflets 6 — 12 pairs, oblong or obovate- 
oblong, subssssile, glabrous or nearly so, *7—1*2 by ‘3 — *5 inch, apex 
rounded or retuse. Flowers white, in dense pedunculate axillary spikes 

3- — 5 inches long and about *5 inch diameter. Eaehis glabrous. Pod 
flat, s4raight, 4—9 by 1—1*5 inches, glabrous. Seeds 4 — 8. 

Occurs in grassy cltoars and open forests of the Bhabar tract east of Haldwani up 
to 2,000 feet but is scarce. Flowers : April-May. 

6. Acacia pennata, Willd. Vern. Agalai or Agla, SG and E. — A 

large ^’ambling climber rarely twining, the stem attaining 7 inches 
diameter anc^SO feet high. Bark of steins up to about 4 inches diameter 
fairly smooth and pale Inmwn with 5 distinct rows of short recurved 
prickles. Bark of older stems rough and blackish exfoliating in small 
woody scales. Blaze ‘3 — *7 ineli, very fibrous, bright pink or red with 
narrow whitish bands (absent on very old sterns), juice turning purple 
on the blade of a knife. Eaehis 3 — 10 inches long, usually more or less 
prickly, glandular. Pinnse 8 — 18 pairs, 1*5 — 4 indies long. Leaflets 
30 — 50 pairs, *15 — '25 by *05 inch, linear, obtuse, oblique, glabrous. 
Flow^'ers wiiite, in globose pedunculate heads ‘3-* 4 inch diameter arranged 
in large terminal panicles, the lower brandies of which are axillary; 
peduncles clnster'ed 1 — 4 together, *4 — ‘7 inch long. Pod 4 — ^8 by *6 — 1*2 
inches, straight, flat, thin, glabrous, dark brown and sliining wdien 
mature. Seeds 8 — '14. ^ 

Occurs throughout the area between 1,000 and 4,000 feet. Conunoii in most 
types of forest at these altitudes, but especially in open areas of miscellaneous forest. 
Flowers : August- September. 

7. Acacia topta, Craib . — A large rambling climber the stein 
attaining 6 inches diameter and oO feet high, the branches more or less 
5-angled, the angles becoming prominent ridges in stems over about 
2 inches diameter. Eecurved prickles up to ‘2 inch long are distri- 
buted along the crests of the five ridges. In old stems additional 
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ridges may form. Bark smooth, pale brown. Blaze '1 — '2 inch, 
very fibrous, pale orange. Eachis 5 — 10 inches long, 5-chaniielled, 

bearing recurved prickles on the undersurface, tomentose. Pinnae 
6 — 13 pairs, 1*5 — 5 indies long. Leaflets 10 — 30 pairs, ’3-‘4 by 
*1 — *15 inch, upper surface dark glossy green, lower surface glaucous, 
both surfaces vrith adpressed hairs or the upper surface glabrous, 
linear-oblong, apex cuspidate, base truncate. Blowers white, in 
heads ‘4 — *6 inch diameter on peduncles ‘5-*6 inch long. Calyx 

glabrous or glabrescent. Inflorescence a large terminal panicle the 
lower branches of which are axillary. Pod 4 — 6 by ‘8 — 1*1 inches, 
thin, flat, clothed with minute hairs and purplish when young, glabrous 
when mature. Seeds 5 — 11. 

Occurs throughout tho Bhabar and low valleys in the outer hills up to 3.500 

feet. Fairly common in scrub and open miscellaneous forests where it is more often 

seen as a sarmentose shrub 6 — 12 feet high. Flowers : Aiigust-September. Fruit : April. 

4. ATjBIZZIA, Durazz. 

Trees or shrubs without thorns or prickles, rarely climbing, f^eaves 
evenly bipinnate ; pinna3 paripinnate ; stipules 0. Flowers in globose 
heads, rarely in spikes; peduncles distinct, axillary or in terminal 
panicles. Calyx campanulate or tubular, 6-lobed. Petals 5, connate in 
a funnel-shaped corolla. Stamens indefinite, monadelphou^. at the base, 
filaments long-exserted. Ovary sessile or shortly stalked, many-ovuled. 
Pod large, thin, flat, in dehiscent or tardily dehiscent. 

I. — ^PinnjB 6 — 20 pairs ... ... ... ... 1. stipulata. 

II. — ^Pinuge 2 — 8 pairs. 

A. Leaflets less than *5 inch broad. 

1. Stamens *6 — *8 inch long, white ... 2. odoraiissima. 

2. Stamens l-l'S inches long, pink ... ... 3. Julihrissin. 

B. Leaflets more than *5 inch broad. 

1. Binnge 2-3 pairs. Stamens 1-1-75 inches long 4. Lebhek. 

2. PinnsQ 2 — 6 pairs. Stamens *4- *5 inch long 5. procera. 

1. llWzzia stipulata, yern. Gen. ; * 

A medium- sized deciduous tree with open spreading ci’owii attaining 
6 feet g'irth and 80 feet high. Bark grey, ^smooth, with horizontal 
wrinkles and occasional deep wide vertical fissures and with scattered 
sma;ll lenticels. Blaze ‘5 — 1 inch, cheesy, not fibrous, deep claret-colour- 
ed with bands of pink and streaks of white, gradually becoming whitish 
and somewhat fibrous next the wood, juice turning purplish on the blade 
of a knife. Eachis 6 — 12 inches long, glandular. Stipules large, cadu- 
cous. Pinnae 6 — 20 pair’s, 2 — 6 inches long. Leaflets 20 — 45 pairs, 
*3 — *5 by about *1 inch, linear-oblong, acute, slightly falcate, glabrous 
above, downy beneath, midrib very close to the upper edge. Flowers in 
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panicled Leads arranged in axillary and tenninai. panicles. Peduncles 
*7 — 1*2 inches long. ■■'Corolla" . ’2— '2o inch long, yellowish-white. 
Stamens 1—1*3 inches long, white tinged witli pink. Pod 4 — 7 by *5^ — '7 
inch, thin, glabrous, light brown. Seeds 8 — 10. 

Occurs throughout tie area between 1,000 and 4,500 faet. Seldom common and 
generally seen in open types of forest, especially grassy blanks in *•«/ areas. It has 
been measured up to 13 feet girth. Mowers: April— June. Fruit: December — Marrdi. 

2. Albizzia odoratissima, Benth . — A small siibdeciduous tree attain- 
ing 4*5 feet girth and 60 feet high. Bark dark brown, slightly rough and 
thinly corky outside, exfoliating in irregular woody scales. Blaze *4 — '7 
inch, very shortly fibrous, pink or red often with paler streaks, juice 
turning purple on the blade of a knife. Piachis 4 — 8 inches long, gkii- 
dular. Pinnai 3 — 8 pairs, 3 — -6 inches long. Leaflets 8 — 20 pairs, *7~1 
by *2 — *4 inch, oblong, usually obtuse, midrib about one-third the breadtli 
of the leaflet from the upper edge, pubescent or nearly glabrous above, 
tomentose or pubescent beneath, subsessile. Flowers fragrant, in ped- 
uncl^d heads, which are solitary or in fascicles of 2 — 4 arranged in a 
large terminal panicle, the low^er branches axillary. Peduncles *5 — 1*3 
inches long. Corolla *3 inch long, pale yellowish-green. Stamens *6 — '8 
inch long, white. Pod 3*5 — 8 by ‘6 — 1*2 inches, thin, flat, reddish- 
browm, ultimately glabrous or pubescent. Seeds 4 — 12. 

Occurs throughout the area up to 3,500 feet. Scarce within the hills, but fairly 
common along the outermost range and in the Bliabar. Flowers : May-June. Fruit : 
March-April. 

3. llMzzia Julibrissin, Durazz. Syn. A. mollis, BoiV. Vein. 
Kaunera, Gen. Bhandlr, SG. Sirsa, NG. — A medium-sized deciduous 
tree attaining 6 feet girth and 50 feet high. Bark rough, dark brown or 
blackish, exfoliating in small irregular woody scales. Blaze *3 — ‘5 inch, 
soft,” shortly fibrous, bright pink, reddish-brown or claret-coloured. 
Eachis 4 — 10 inches long, glandular. Pinnm 4 — 7 pairs, 3 — 6 inches 
long. Leaflets 10 — 30 pairs, *5— *7 by *15 — ‘25 inch, oblong, falcate, 
acute, oblique, more or less adpressed-hairy on both surfaces, midrib close 
to the upper edge, subsessile. Flowers fragrant in pediincled heads,* 
which are solitary or in fascicles of 2-3 arranged in a short terminal 
raceme, the,^ lowest often axillary. Peduncles 1*5 — 3 inches long. 
Corolla *3 — *5 inch long, greenish-yellow'. Stamens 1-1*5 inches long, 
basal half white fading to pale orange-yellow, upper half rosy-pink or 
pale purple. Pod 3 — 7 by *6 — 1 inch, thin, ultimately glabrous, pale 
brown or yellowish. Seeds 5 — 12. 

Occurs throughout the hills from 5,000 to 8,000 feet. Fairly common in hanj 
oak forest and along the banks of streams in ehir forest. Flowers : April — June. Fruit : 
November- December. 
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4. Albizzia Lebbek, Benth. Yem. Siris, Gen. Bhandlr, Gen.—' 
A iur^'c; deesdiioiis tree with spreading crown, attainiiig 13 feet girth and 
85 feet riigh. Bark dark bim^n oivblackish often with silvery patches 
on the In’anclies, rough, exfoliating in irregnlar thick woody scales. 
Blaze ‘5 — 1 irich, outer half of rich deep reddish rather hard not fibrous 
tissue, inner half of pale yellowish fibrous tissue, juice turning purple 
on the blade of a knife. Eachis 3 - — 6 inches long, usually glandular. 
Pinnae 2-3 pairs, 2 — 8 inches long, often glandular. Leaflets 3- — ^9 pairs, 
1-2 by *6 — 1 inch, the lateral oblong, the terminal obovate, glabrous or 
pubescent; petiolules very short. Plownrs very fragrant, in pedunculate 
heads. Peduncles 2 — 4 inches long, solitary or in fascicles of 2— 4, 
axillary. Corolla ‘3 — ‘4 inch long. Stamens 1-1*75 inches long, white 
fading yellowish the terminal third green. Pod 6 — 12 by 1-2 inches, 
thin, flat, strap-shaped, rigid, yellow. Seeds 8—13, pale brown, com- 
pressed, about *3 inch diameter. 

Occurs througlioiit the area up to 3,500 feet. Fairly dbmmou ie miscelianeous 
foiests of the Bhabar tract, especially in -valleys and on the banks of streams. Flowers : 
April- M a/. Fruit: January — March. r 

§• Albizzia procera, Benth, Yern. Kamo, BG- Karha, E. — A 
large deciduous tree attaining 10 feet girth and 110 feet high. Ba.rk 
smooth or nearly so, exfoliating in thin woody plates leaving shallow 
scars, pale greenish-yellow becoming pale yellowish-brown on mature 
stems. Blaze *5 — ‘7 inch, fibrous, bright pink or reddish usTially mottled 
and narrowly banded with white, juice turning purple on the blade of 
a knife. Eachis 12 — 18 inches long, glandular. Pinnse 2 — 6 pairs, 
5 — 9 inches long. Leaflets 6 — ^1.6 pairs, 1-2 by ‘6 — *9 inch, ovate-oblong, 
oblique, obtuse, minutely adpressed-pubescent on both surfaces or 
glabrescent, the midrib nearer the lower edge; petiolules ‘06 inch long. 
Flowers in peclunoled heads arranged in large lax terminal panicles. 
Peduncles usually in fascicles of 2— 5, sometimes solitary, *5 — 1 inch 
long. Corolla *2 inch long, yellowish- white. Stamens ‘4-*6 inch long, 
pale yellow. Pod 4 — 8 by ‘7—1 inch, glabrous, brown, thin, flexible. 
Seeds 6 — 12. 

Occurs 111 the subhimalayan tract and outer and central ranges up to 8,000 feet. 
Common in miscellaneous forest bordering rivers and streams. Flpwers : June — xiugust. 
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XXXIV.— ROSACEA. . 

Herbs, slirubs or trees. Leaves alteriiate, rarely e|)posite, sinipie 
or compound ; stipules free or adnate to the petiole, rarely 0. Flowers 
usualiy regular and hermaphrodite. Calyx-tube free or adnate to the 
ovary, usually 5-lobed, often bracteolate. Disk lining the calyx-tube 
or forming a ring at its base. Petals 5, rarely 0, inserted under tlie 
margin of the disk. Stamens perigynous, usually indefinite, in oiie oi' 
more series. Ovary of 1 or more free or connate carpels ; ovules 1 or 
more in. each carpel; styles free or connate. Fruit variable, of acheneB 
berries or drupes, rarely capsular. 

I. — Rips carpels not enclosed within the calys-tiibc. 

A. — Cauiels, solitary, 

• 1. Style in fruit terminal. Petals large ... t. Prunihs. 

‘2. Style in fruit terminal. Petals minute ... 2. Pygenm. 

3. Style in fruit subhasal. Petals large ... 3. Pnnsepia, 

B. Carpels, 5 or more. 

^ 1. Prickly shrubs. Fruit succulent ... ... 4. Pubus. 

Unarmed shrubs. Fruit dry. ® 

(a) Calyx ebracteolate. Fruit dehiscent ... 5. Spira'ct. 

(b) Calyx bracteolate. Fruit indehiscent ... 6. Potentilla, 

II. — Ripe carpels enclosed within the calyx-tube. 

A. Carpels many, free. Prickly shrubs with com- 

pound leaves ... ... ... 7. Ro^a 

B. Carpels 1 — 5, connate or uclnaie to the calyx- 

tube. Leaves simple, or when compound 

plant unarmed, 

1. Fruit pomaceous. Ovary 5-celled. 

(a) Endocarp membranous or cartilaginous ... 8. Pyrus. 

(h) Endocarp crustaceous, dehiscing iongitu- 

dinally ... ... 9. Stramuesia, 

2. Fruit drupaceous. Ovary 2 — 5-celIed. 

(a) Leaves cut, toothed, or serrate ... 10. Cratcegm. 

(b) Leaves entire ... ... ... li. Cotoncaster. 

1. PEUNDS, Linn, 

Trees or shrubs, mostly unarmed and deciduous. Leaves simple, 
entire or toothed ; petiole often 2-glanduIar. Flowers white or pink, 
solitary, fascicled, corymbose or racemose. Calyx-tube various, partially 
or complefely deciduous in fruit, lobes 5. Petals o, conspicuous. 
Stamens usually 20. Carpel 1; style terminal ; ovules 2. Fruit a drupe 
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with an iiideliiscent or two-valved sniootli or nigged stone, 1- rarely 2- 


seeded. 



I. — Flowers pink, solitary or fascicled. 



A. A small shrub, leaves about 1 inch long 

B. Trees mth leaves exceeding 2 inches long 

1. 

J acqiiemontii. 

1. Pedicels slender *8 — *6 inch long 

2. 

cerasoides. 

2. Pedicels 0 or quite short ... 

3. 

Persica. 

II. — Flowers white, in racemes. 



A. Leaf -base cordate. Petiole glandniar, *7 inch 

long or more 

B. Leaf -base not cordate. Petiole eglandular, less 

than ' 7 inch long 

4. 

corntita. 

1. Secondary nerves 5 — 7 pairs ... 

5. 

acuminata. 

2. Secondary nerves 8 — 12 pairs ... ... 

6. 

undulata. 

8. Secondary nerves 16 — 25 pairs 

7. 

?iepalensis. 


!• Pmniis Jacqiismontii, HooJi /. A^ern. Kimang or Targui, 
Bhotia. — small deciduous shrub usually forming a low dense busli 
1-2 feet high, but stems up to 6 feet high and 1‘5 indies diameter. 
Bark smooth with distant pale transverse lentieels, dark grey or^'black- 
ish, peeling off in thin lateral rolls. Leaves 1 inch long, elliptic obovate 
or narrowly oblong, serrate, glabrous, narrowed into a puberulous petiole 
'l-*2 inch long. Flowers pink, appearing before or with the leaves, 

1 — 3 together, on piiberuioiis pedicels *1 inch long. Pe^tals obovate, 
'2 inch long. Drupe *3 inch long, ovoid, nearly dry, stone smooth. 

Occurs in G-arlnval up the Niti valley between 9,500 and 11,500 leet. Here it is 
fairly common on open stony south aspects, and is much browsed down by sheep. 
Flowers : May. Fruit : July -August. 

2. Pruniis cerasoides, D, Don. Syn. P. Pucldum, Eoxb. 
A^’ern. Payan, Gen. — A medium-sized deciduous tree. Bark smooth, 
peeling off in thin horizontal strips. Twigs pendulous. Leaves 2-3 
inches long, elliptic or ovate-lanceolate, acuminate, finely simple or 
double serrate, glabrous and shining above. Petiole *5 inch long with 

2 — 4 glands near the top. Flownrs pink, 1’3 — 1*7 inches diameter, 
appearing before or with the leaves in umbellate fascicles. Pedicels 
slender, *3 — *6 inch long. Fruit an ovoid drupe, ‘5 — *7 inch long, red 
or yellow" ; stone rugose and furr'ow^ed. 

Occurs throughout the hills • between 2,000 and 7,000 feet. Fairly common on the 
outer hill ranges. Flowers : October — ^December. Fruit : April-May. 

3. Pmniis Persica, Stohes. Vern. Khirola, NG. Am, Gen. 
Eng. The Peach. — A small deciduous tree. Bark rough, dark grey, 
exfoliating in small strips a few inches long. Blaze orange-brown 
paling towards the interior. Leaves simple, 2*5 — 4 inches long, 
lanceolate ovate-lanceolate or lanceolate-oblong, acuminate, usually hairy 
on the midrib beneath wFen young, serrate. Petiole *2 — *7 inch long, 
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glandular or not. Stijjules fimbriate. Flowers 1-1*5 indies across,. pink^ 
usually before sometimes with the leaves, sessile or shortly pedicelletl, 
mostly solitary on the previous year's wood. Drupe downy, succulent, 
stone deeply furrowed. 

The Peacli though not indigenous is cultivated throughout the area, but iirainly 
in the hills. In the Dliaiili valley in Opper Garhwal this species has beconu?. ean- 
pietely naturalised and is found grovcing practically wild between S,000 aiid 10,000 fee!. 
Flowers: January — ^May. Fruit: May— October. 

Pmiius comuta, Wall Syn. P. Padus o! F. B. 1. non Linn. 
Vern. Jdniun or Jamuna, Gen, Fiiig. The Bird-Cherry.^ — A small 
or medium-sized deciduous tree attaining 6 feet girth and 60 feet liigii. 
Boughs rather short, spreading horizontally. Bark roughish, exfoliat- 
ing in small irregular woody scales, light grey or brown becoming black- 
ish on old stems. Blaze *4 — *75 inch, pinkish-brown, fibrous, and with 
peculiar cellular structure due to narrow fibrous bands running in two 
directions at right angles. Leaves 4 — 6*5 hy 1*5 — 2’5 inches, oblong- 
lanc^late or oblong-ovate, acuminate, base cordate or rounded, closely 
serrate, glaucous beneath, main lateral nerves 12 — 16 pairs bearded in 
the axils beneath. Petiole *7—1' 7 inches long, pink or red, usually 
with a pair of glands near the top. Bud-scales and floral bracts large, 
pink.^ Flowers "-2-*3 inch diameter, white, in terminal or axillary 
drooping racemes 4— 6 inches long. Fruit a globose drupe ‘3 — *5 inch 
long, first red, then black when fully ripe; stone thick, rugose. 

Occurs throughout the hills between 6,o00 and 11,000 feet. Sometimes only a 
shrub. Very common in many forests of karsliu, telunj or silver fir on the inxier 
ranges, especially in moist localities. The bruised leaves and bark small of almonds. 
The leaves turn bright orange or yellow before falling. Leaf-fall often commences in 
July. Flowers : April-May. Fruit : .July — October. 

S. Pranas aonminata, Wall. — A Kmall evergreen tree up to o feet 
girth. Twigs slender, glabrous. Leaves 3 — 5 by 1-1'7 incEes, 
lanceolate or oblong-lanceolate, caudate-acuminate, sharply serrulate or 
entire, base obtuse or rounded, glabrous, without tufts of hair in the 
nerve-axils beneath, main lateral nerves 5 — 7 pairs. Petiole "2 — "6 inch 
long, glabrous, without glands. Flowers "25 — 'So inch diameter, 
yellowish-white, in solitary or fascicled slender axillary racemes 1'5 — 4 
inches long. Pedicels '15 — '2 inch long (in the specimen collected by 
Mr. W. -T. Lambert in East Almora on which the occurrence of this 
species within onr area is based, the pedicels attain '6 inch long). 
Eaehis and pedicels glabi’ous. Dhipe ovoid, about 'd-'.? incli long. 
Stone thin, smooth. 

This species has been recently collected in Fast Almora and is reported to occur 
ID the Sarju, Gori aud Kali valleys between 2,000 and 2,500 feet. Flowers: September- 
October. 
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6. PPlumE iiHdiilata, Ham, Ve.ro. , Aria or Gadh-am, NG-. 
Anma, A .. — medium-sijzed decidiioiis tree with roiinded crown attaiiiiiig 
6 feet girth and 50 feet high. Bark rough, dark grey or blackish, often 
Avitli coiispicuous raised circular lenticels and exfoliating in small 'woody 
scales. Blaze *4- *5 inch, strongly reticiilate-fibroiis, pale yellowisli- 
or pinkish-brown rapidly turning reddish-brown on exposure. Leaves 
3-4' 5 by 1-1' 75 inches, oblong or elliptic, usually widening upwards, 
acuminate, base rounded, closely and shallowdy apiciilate-crenate, 
glabrous except for tufts of hairs in the lower nerve-axils beneath, 
secondary nerves 8 — 12 pairs. Petiole ’3 — '5 inch long, usually, if 
not always, witlunat glands. Flowers *3-‘4 inch diameter, white, in 
solitary erect racemes 2-— 5 inches long on the old wood in the axils of 
leaf-scars. Pedicels ’1— *15 inch long, Rachis and pedicels pubescent. 
Drupe ovoid, *2 inch long, seated on the persistent calyx, red becoming 
black when ripe. 

Occurs throughout the central and inner ranges between 4,500 and 9,000 feet. 
Not uncommon in moist localities and along the banks of streams. Flowers April* 
May. Fruit : July. 

7* Praniis iiepalensis, Ser. Vern. Bliang-bMhi, Bhotia. — A 
small deciduous tree. Bark fairly smooth, grey, with large circular 
lenticels. Blaze *3- '4 inch, orange-brown. Leaves 4 — 8 by^ 1-2*5 
inches, lanceolate or oblong-lanceolate, finely crenate-serratei^ acuminate, 
base usually acute not oordate, glabrous, glaucous and without tufts of 
hair in the nerve-axils beneath, secondary nerves 16 — 25 pairs. Petiole 
*3 — ‘5 inch long, without glands. Flowers about ‘3 inch diameter, 
white, in terminal racemes 3-— 6 inches long. Pedicels ‘16 — *25 inch 
long. Rachis and pedicels pubevscent. Drupe ovoid, *6— *75 inch long, 
red becoming purplish-black when ripe, fleshy. Stone thick, smooth. 

Occurs on the central and inner ranges between 5,500 and 6,500 feet, but i.s 
scarce. Flowers : April-May. Fruit : October-November. 

2. PYGBUM, 

Evergreen shrubs or trees. Leaves simple, alternate, sometimes 
with a pair of flat circular glands at the base of the blade ; stipules 
minute, caducous. Flowers small, in racemes, sometimes male only by 
suppression of the ovary. Calyx-tube deciduous usually in a ring at 
the middle ; lobes 5-6, very small. Petals 6-6, like the sepals or very 
small and villous. Stamens 10 — 40, often in series of 10. Carpel I; 
ovules 2. Fruit' a transversely ellipsoid, obscurely 2-lobed, indehiscent 
drupe ; pericarp thin, dry or fleshy. 

Pygeum acuminatum, Golehr , — A small evergreen tree. Twigs at 
first densely tomentose, soon becoming quite glabrous. Leaves 4 — 6*5 
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.by 1*75— 2*75 inches, elliptic, or o.vate-oblong, entire, aeihe or shortly 
acuminate, base rounded or shortly acute, densely tonientose on tlie 
iiiidarsurface when young but soon becoining glabrous, sliining, 
coriaceous, midrib and 6— -8 pairs of secondary nerves prominent 
beneath. Petiole ‘4~*7 inch long, grooved above. Flowers yeilowish- 
green, in axillary tornentose racemes 2— o inches long. Pedicels about 
’1 inch long. Galyx tornentose. Drupe transversely-ol>long, ‘(Wl 
inch on the longer diameter, with a shallow median furrow', soinewvhat 
woody. 

This species has been recently collected by Mr. H. G. Champion in the Ihiargot 
Naha of the Haldwani Division, which is a westerly extension of its previt-nsly known 
distribution. Flowers: August. Fruit: April — ^June. 

3. PBINSEPIA, i?02/?c. 

A shrub. Leaves lanceolate, serrate. Calyx persistent, tube cup- 
shaped with 5 unequal rounded lobes. Petals 5, inserted at the mouth 
of the calyx, rounded, short"Cla wed. Stamens inany, inserted with the 
petals ; filaments short. Carpel solitary, sessile ; ovules 2. Fruit a fleshy 
drupeit 

Prmsepia utilis, Roijle, 'Yetn. Bhekal, Gren.— A bushy sub- 
deciduous shrub usually 4—6 feet high, but attaining 12 feet with stem 
3 inches diameter. Young branches smooth and green, armed with 
straigSt stout axillary thorns up to 1*5 inches long. Bark rough, 
pinkish or grey, exfoliating in tbm almost papery scales. Blaze *1 inch, 
yellowish. Leaves 1 — 3 inches long, lanceolate, narrowed at both ends, 
minutely serrate, coriaceous, glabrous. Petiole *2-*3 inch long. Flowers 
*4-‘6’inch diameter, white, in short axillary racemes; pedicels ‘2 — *5 inch 
long. Drupe oblong-cylindric, fleshy, ‘5 — *7 inch long, purple when 
ripe. Seed one, smooth. 

Occtirs throughout the hills between 3,000 and 9,-500 feet. Common in secondary 
scrub forest near cultivation, especially on open sunny aspects. Flowers : December — 
April. Fruit : May — July. 

4. EUBUS, Linn. (The Baspberries and Blackherfie,<i.) 

Creeping herbs or erect or climbing shrubs, usually prickly. Leaves 
alternate, simple or compound ; stipules free or adnate to the petiole. 
Flowers in paniclee, rarely solitary, white or red. Calyx-tube broad; 
lobes 5, persistent. Disk lining the calyx-tube. Petals 5. Stamens 
many, inserted on the margin of the calyx-tube. Carpels many, on a 
convex receptacle ; ovules' 2. Fruit a cluster of small fleshy 1-seeded 
drupes crowded on the receptacle, rarely few. 

I. — Leaves 1-foliolate. 

A. Leaves more or less densely pale tornentose 
beneath. . . * , 

1. Leaves acuminate, obscurely lobed or not ... 1. panicidatns. 

2. Leaves orbicular, always more or less lobed ... 2. reticidatus. 
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B,--Tjeaves glabrous beneath 
TT.— -Leaves digitatelv 3 — o-foliolate. 

1, terminal leaf! 3t elliptic or oblaiiceolate 

2. Terminai leaiiet sessile, rhomboid-ovate 
ll,I.~~Len%‘es pinnate. Leaflets usually 3. 

A. PloTvers pink ... 

B. Blowers white. 

1. Steois covered with white waxy bloom 

2. Stems not covered witli a w’liita bloom 
(a) Stems tomentose, bristly. 

'(/) Lower leaf-surface with dense short toinen- 


turn, canescent ... ... 

... s. 

ellipticus. 

{ii) Lower leaf -surface glabrous except 
nerves, green ... ... 

tiie 

... 9. 

fasciciilafus 

(b) Stems glabrous, no bristles 

... 10. 

maclUnt-us. 

-Leaves pinnate. Leaflets usually 5 — 7. 

A. Flowers pink 

... 11. 

lasiocarpua. 

B. Flowers white 

... 12. 

roscefolhis. 


In addition to these, Rubus nutans, Wail, occurs throughout the central and inner 
ranges between 6,500 and 10,000 feet. The creeping slender unarmed sten-^^ are 
perennial, but scarcely woody. It has trifoliolate leaves, large wliite flowers the calyces 
of which are densely clothed wdth long pink bristles, and an edible red fruit. 

lo Riibiis paniciilatiis, Smith, Vern. Kathuki^ NG. — An ever- 
green climber with rambling branches and steins which attain 3 inches 
diameter and 40 feet high. Twigs densely white-tomentose, s^rsely 
armed with short recurved prickles up to T inch long. Old stems often 
develop swellings at the joints. Bark roughish, pale ashy or' pale 
brown, exfoliating in small thin irregular scales. Blaze '•2-*3 inch, 
fibrous, pinkish-brown closely and finely streaked witli reddish- 
brown, the -whole turning orange-brown on exposure. Leaves 
simple, 3*5 — 8 by 3 — 6 inches, ovate-cordate, long or shortly 
acuminate, obscurely 3 — 5-lobed or not., base 3 — 5-nerved with 8 — ;6 
secondary pairs above the basal, toothed, surface clothed when 

young with deciduous tomentum, lower surface velvety with short dense 
white toment-iirn. Petiole *5 — 2*5 inches long, terete, wkite-tomentose, 
usually with a few prickles. Flowers white, *7-*8 inch across the 
green sepals, in loose terminal panicles, lower branches sometimes in the 
axils of the upper leaves. Pedicels *2 — 1 incli long. Fruit *5 inch 
diameter, black. Drupelets succulent, glabrous. 

Occurs tbrougliout tbe hills between 4,000 and 7,000 feet. Common, especially 
bordering streams }u:id in moist depressions in banj forest. .Flowers: Maj-Jiine. Fruit: 
June- July. 

2. Rubus reticulatus, Wall— A stx*aggiing shn;i.b. Twigs clothed 
with short pale tomentum and sparsely armed witli short recurved 
prickles, Leaves simple, 3'5 — 7*5 by . 8 — 7 inches, cordate-orbicular, 


3. acnmmntns 

4. alpestris. 

5. altnorensis. 

6. niveus. 

7. hiflorus. 
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more or less 5 — ^7-lobecI/ finely toothed, sparsely hairy above, densely 
wliite-tomeiituse beneath, base o-iierved, with eonspiciioiis j’eticiilate 
venation thimighout. Petiole lv3 inches long, toinentose, nsuaiiy 
with a few prickles. Fiowens white, abon '3 inch diameter, in few- 
flowered corymbs which are either axillary or arranged in a ienninal 
panicle. Pedicels *3 — *5 inch long, toinehtose. Fruit black. 

■ This species is reported to occur in the Central and East Alinora Divisions between 
7,000 and 8,000 feet. There is onl.y one incomplete spociinen at Dehra Dun collected 
from the Pindari Yalley by Mr, E. B. Dickinson. Elowers during tlie rains. 

, 3* KiibllS acummatusp Sw.— A ^ shrub with long arching branches. 
Twigs glabrous, sparsely armed with shoi't recurved prickles. Leaves 
simple, 2‘5 — 4’o by 1-2 inches, ovate or ovate-oldong, caudate-aciiniinate, 
l)ase cuneate or truncate, finely 1- or 2-serrate, base 3-iierved v'ith 5 — 7 
pairs of secondary nerves above the basal, glabrous beneath, more or 
less hairy on the main nerves above. Petiole ’4— *B inch long, glabrous 
or nearly so, usually with a few prickles. Flowers white, ’4-n>. inch 
diam§ter, in few-flow^ered corymbs which are either axillary or arranged 
in a terminal panicle up to 12 inches long. Pedicels glabrous. ‘3 — *6 
inch long. Fruit scarlet, enclosed by fhe calyx. 

This species is reported to occur in the Eanikhet and Bast Almora Divisions 
between^ 3,000 and 7,000 feet. There is only one specimen from this area at Dehra 
Dun, and this ^ believed to have been collected by Duthie in. the Sarju valley. Flowers : 
August- September. 

4. Enbus alpestris, Blume,^ — A deciduous shrub witli ram])ling, 
sometimes almost scahdent stems up to 10 feet long and ‘73 inch 
diameter, armed with nearly straight distant prickles up to ‘4 inch 
long. Twigs smooth, usually tinged i>arple, glabrous or with scattered 
gland-tipped bristles when quite young. Leaves digitately 3- and 
exceptionally 6-foliolate, the lateral leaflets sornewiiat smaller and 
oblique. Terminal leaflet 2*5 — 4*5 by 1-1*7 inches, elliptic or 
oblanceolate, acuminate, base cuneate, acutely 1- or 2-cTei7ate-serrate, 
sparsely pubescent on. both surfaces especially on the nerves ])eneatli, 
secondary nerves 7 — ^1.0 pair's armed with a few^ small prickles l)eneaih. 
Petiole *7 — 1*7 inches long, clothed with spreading hairs and gland- 
tipped bristles. Stipules linear-lanceolate, ‘3-‘4 inch long. Flow’ers 
white tinged with green, ‘8 — 1 inch diameter, 1 — 3 together, axillary or 
terminating the short lateral branches. Calyx armed wdth short 
straight prickles, densely 4omentase on the lobes outside and wdth 
pink gland-tipped bristles, lobes caudate. Pedicels *4 — *8 inch long. 
Fruit '5 inch diameter, bright red. Prnpelets succulent, glabrous. 

Occurs throughout the main Himalayan range between 7,500 and 9,500 feet. It 
is 'found in forest of Qnercus semecarprf alias but is not common, Plowers : June^ 
duly. Fruit : July— September, 
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5. RiJbiis almorensis, Dunn, — An unclerslirub with prostrate weak 
draggling stems, sparsely armed with slioi't recurved prickles. Twigs 
deiLseh- ('lot lied with short grey lomentiim. Leaves digitately 8- 
ioliolate or sometimes 3-lobed tow^ards the end of the branches and on 
vigorous young sh(3ots. Petiole 1*5 — 2*5 inches long, densely tomentose, 
usiicaiiy armed with a few short prickles. Stipules '4 — *7 inch long, 
free, ovate, deeply pectinate. Leaflets sessile, more or less lobed, acutely 
serrulate, rugose above with prominent reticulate venation beneatth, 
lowT-r surface tomentose but not wiiite, upper surface sparsely hairy. 
Terminal leaflet, 2~8 by 1*5 — 2*5 inches, rhomboid-ovate, usually acute, 
base ciineate. Lateral leaflets oblique, base rounded. Tiow^ers white, 
about *8 inch diameter, in small terminal panicles. Pedicels *5 — 1 inch 
long, with a pair of large pectinate bracts at the base. Calyx densely 
tomentose, teeth lanceolate-acuminate. Fruit red, succulent. Drupe- 
lets large, few^ 

This species was collected by Mr. W. J. Lambert in the Eamganga valley below 
Niinakpani at about 8,500 feet. He thinks it may be a hybrid between R. nutans, W^all 
and R, reticidatus, Hook f. Flow'ers towards the end of the rains. ® 

6. Rubus niveas, Wall, — A deciduous shrub with erect or sub- 

erect usually arching stems 2 — 6 feet high and up to ‘5 inch diameter. 
Stems without waxy bloom, yellowish-brown or reddish. Twigs glabrous 
or tomentose. Prickles few^ or many, hooked or nearly straight, extend- 
ing to the petioles and sometimes to the inflorescence. T^eaves on canes 
of the year up to 12 inches long. Leaves on old canes 3 — 6 inches 
long; leaflets 8, rarely 5; lateral leaflets 1-2*5 inches long, sessile or 
with petiolules up to *4 inch long, usually ovate ; terminal leaflet often 
cordate and lobed; all sliarply 1- or 2-serrate, usually hairy above, green 
and glabrescent (R. concolor, Wall.) or more usually wiiite-tomentose 
beneath, nerves prominent on the lewder surface. Petiole glabrous or 
tomentose- Flowers pink, ‘3 — 1 inch across, the lower axillary, often 
solitary, tlie upper often forming a terminal raceme. Pedicels ‘1-1 inch 
long, tomentose. Calyx densely tomentee ; lobes ovate-lanceolate, 
acuminate. Petals shorter than the calyx, erect. Fruit dull red, '5 
inch diameter. Drupelets numerous, hairy. « 

Occurs throughout the hills between 5,500 nnd 1.1 ,500 feet. Very common and 
often gregarious in openings in forest of Quercus semecarpljolht or BefuJa utilis. Plow'ers : 
April — June. Fruit : June-July. An exceedingly variable plant with rnanv varieties. 
A variety (my specimens numbered G89, 638 and 749 at Lehra Dun) found betw’een 7,000 
and 8,500 feet in the Dlianli valley of North Garhwal had low* almost procambent stems, 
leaves densely white -tomentose beneath, the terminal leaflet suhorbicular, and the 
petals white or faintly tinged pink. The fruit w’^as orange-red when ripe. This is 
probably var. racemmns. 

7. Rubus biflorus, Buch.-Ham. — A suberect deciduous shrub with 
arching stems up to 8 feet high and 2 inches diameter, armed with 
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nearly straight piicldes. iip 'tn ^3 - innli Bark srnootli, mahogany- 

red, -or purplish-brown, covered with a white wax)^ l)]oo!!'i. Leaves on 
canes of the year up to 12 inches, long/; : J_jeaTes on old canes 2 — 6 inches 
long; leaflets iisualty 3, but sometimes 5 and rarely 1 or 7 ; lateral 
leaflets l-2’5 mclies ' long, ■ seissile, ' ovate ; terrninal leaflet 1*3—3 by 
*7 — 1*5 inches, usually broader than the lateral, often cordate and 3- 
lobed; all nearly glabrous above, wLite-toroentose beneath, , ijuiBo- 
serrate. Petiole and, rachis' glabroiis' or, toiiientose, armed with stout 
recurved prickles. MoweTS white *7—1 inch diameter, axillary, 
solitary or in few-flowered iimbelliform cymes. Pedicels sVnder, 
usually glabrous, sometimes prickly, *5— 1*3 inches long. Calyx 
glabrous or tomentose wnthout, lobes broadly ovate, short-acurninate. 
Fruit orange or yellow, *6-*7 inch diameter. Ilriipelets inan 3 X glahi'ous, 
succulent. . 7 . 

Occurs throughout the hills between 6,500 a-nd 0,500 feel. Fairly connuon, bia 
somewhat local with a tendency to gregarioiisness in ninvly formed openings in oak 
forest such as where fellings have occurred. Flowers : i\pri] — June. Fruit June-Juiy. 

8 ! Rubns eiliptiCES, Yem. Hhimlu, BD. Hisra, G. 

Hissdb, A. — An evergreen shrub with suberect often arched or straggling 
stems up to 8 feet high and 1*3 inches diameter. Twigs tomentose, 
glands scanty, bristles numerous rusty-brown. Prickles short, stout, 
conicaf, slig|jtly curved on the branches hooked on the petioles and 
midrib. Leaves trifoliolate, 4 — 8 inches long. Petiole stout, toiiientose, 
bristly, 1 — 3 inches long. Terminal leaflet 2*5 — 4 by 1*75 — 3*25 inches, 
elliptic or orbicular-ob ovate, retuse or abruptly acute, hairy above, pale 
with dense short tomentum beneath, closely and finely toothed, with 
9 — 12 pairs of secondary nerves prominent beneath and considerably 
depressed above. Lateral leaflets smaller. Flowers white, *3 — ‘3 inch 
diameter, in dense axillary and terminal panicles. Pedicels ‘ 2 — ‘4 inch 
long, tomentose. Calyx tomentose. Fruit yellow-, *5 inch diameter. 
Drupelets succulent, glabrous. 

Abundant throughout the hills between 2,500 and 7,000 fast. Found in all 
types of forest, but- is typical of open chir md banj forest. Flowers: JanuaTy— April. 
Fruit : April-May. 

9 . Rubas fasciculatas, Duthie . — An evergreen shrub with suberect 
often arched or straggling stems up to 8 feet high and 1'5 inches 
diameter. Twigs pubescent, bristles numerous pinlc. Prickles short, 
stout, straight on the branches, hooked on the petioles and midrib. 
Leaves trifoliolate, the lateral smaller. Petiole stout, tomentose, bristly, 
• 5 — 1-8 inches long. Terminal leaflet 2—5 by I'S—SS inches, elliptic 
or orbicular, abruptly short-acuminate, glabrous above, glabrous beneath 
except for a few scattered hairs on the nerves, closely and finely toothed, 
with 8—10 pairs of secondary nerves, prominent beneath. Flowers 
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white, -o-'C} inch diameter, in den.se axillary fascicles and sliort 
terminal panicles. Pedicels '2 — '4 inch long, tomentose. Calyx 
tomentose. Pruit yellow. Drupelets rather dry, glabrous. 

Occurs tbroughfuC the lulls between 3,500 and 8,000 feet. Fairly common along 
ravines and waterconrses in shady forest, but somewhat local. Flowers : March-April. 
Fruit : May- June. 

10. Rubns macilentiis, Camh. Vern. Tnsula, NG, — A snberect 
evergreen shrub with low rambling stems not rising more than 1-2 feet 
from the gronncl. Twigs glabrous, shining. Prickles mnch flattened 
from a broad base, curved or nearly straight, extending to the leaves. 
Leaves on canes of the j^ear up to 8 inches long. Leaves on old canes 
up to 5 inches long; leaflets 8, rarely 1, the terminal usually twice the 
size of the lateral; lateral *5 — 2 inches long, snbsessile, ovate or^ovate- 
lanceolate; terminal 1 — 3 by *0— 1*5 inches, lanceolate or .sometimes 
ovate, apex acuminate acute or sometimes rounded, base rounded 
cuneate or subcordate, acutely and finely double-serrate, glabrous or 
nearly so. Petiole channelled, glabrous or nearly so. Flowers white, 
‘S — *8 inch diameter, on short lateral leafy shoots, solitary ^or in 
clusters of 2-8, axillary or terminal. Pedicels about *5 inch long, 
pubescent or glabrous. Calyx pubescent, lobes caudate-acuminate. 
Fruit yellow or orange, ‘5 inch diameter, the columnar receptacle visible 
between the fruit and the calyx. Drupelets many, glabrous, ^ 

Occurs throughout the hills between 5,500 and 9,000 feet. Fairly common in open 
hanf and Jcarshu forest. Flowers : April — ^June. Fruit : Jnne*JuIy. 

11. Rilbus lasiocarpiis, Smith, Vern. Kala-hinsdhi , BD. Kala- 
Mssdl, NG. Kalhissau, A, — A. large suberect shrub with spreading often 
nrched or straggling stems up to 10 feet high and 1 incli diameter. 
Stems armed with stout nearly straight spines, smooth, reddish- or 
purplish-brown with thin white often transpare:iit bloom disappearing 
with age. Young twigs and petioles sparsely hairy, armed with recurved 
spines. Leaves on canes of the year up to 10 inches long. Leaves on 
■old canes np to 6 inches long; leaflets 5 — 7, rarely 13; lateral sessile or 
snbsessile, *7 — 2 inches long, usually lanceolate; terminal l-2’5 inches 
long, rhomboid or ovate, often 3-Iobed; all acute, shai'ply 1- or 2-seiTate, 
glabrous above when mature, with white felted Momentum beneath, 
lateral nerves impressed above, prominent beneath, straight and parallel. 
Flowers pink, '3 — '5 inch diameter, in axillary or terminal, usually 
pedunculate, often panicled corymbs* Pedicels tomentose ‘3 — *6 inch 
long. Calyx densely grey- tomentose inside and outside ; lobes lanceolate, 
acuminate. Petals erect, shorter than the calyx. Fruit black, ‘3 — '5 
inch diameter. Drupelets numerous, hoary, succulent. 

Occurs throughout the area between 1,500 and 7,500 feet. Common in most types 
of forest and on waste land. Flowers March— June. Fruit ; Jiine-July. 
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Var. roBsefoIios Hook, /.—This variety is Tery similar to Rubns 
lasiocarpns as described above. It differs however in (1) the glabroiis 
young twigs, (2) the midersurface of the leaf which is glabrons except 
tor a few hairs on the nerves, (3) the glabrescent petioles, (4) the calyx 
which is glabrons without and clothed with dense felted tomentnm 
within, (5) the caudate-acuminate calyx-lobes, (6) the smaller and more 
comjDact inflorescence. It has been collected near Gulabkoti in North 
Garhwal at 7,000 feet. 

There is also another well-marked variety found growing in abundance in the oak 
forests round Naini Tal between 7,000 and 7,500 feet. This variety chiefly differs from 
tlie type as already described in the following points : — (1) the stems seldom exceed 3 feet 
high and *25 inch diameter, (2) leaflets rarely 7, usually 5, (8) leaflets beneath usually 
only pubescent on the nerves, the intervening portions glabrous or nearly so, (4) drupelets 
fewer, larger and less compact, (6) fruit ripens nearly a month earlier. 

12. RnbiiS rosaefoltas, Smith. — A subdeciduous shrub with weak 
procumbent or straggling stems 2 — 5 feet high and up to ‘5 inch 
diameter. Bark smooth, green, vuthoiit bloom, armed with stout 
recurved prickles. Young shoots f)urplish with scattered glandular hairs 
and gather numerous hooked prickles. Leaves 5—10 inches long. 
Petiole with glandular hairs and hooked prickles. Leaflets 5 — 7, but 
sometimes up to 11, subequal the lateral sessile or shortly stalked, 1*5 — 3 
inches long, lanceolate or ovate-lanceolate, acuminate, base obtuse or 
roundj^d, doubly inciso-serrate, upper surface with scattered hairs, lower 
surface glabt’oiis and pale green (not white), lateral nerves straight 
and parallel. Stipules linear-lanceolate, acuminate, *3— *6 inch long. 
Flowers white, 1-1*2 inches across the sj^reading petals, axillary and 
terminal, solitary or in few-flowered panicles. Pedicels ‘6 — 2 inches 
long, with scattered glandular hairs. Calyx glabrescent outside or 
tomentose near the margin, with dense short felted tomentum inside; 
lobes c-audate-acuminate, much exceeding the petals. Fruit scarlet, 
*5 — 1*5 inches diameter. Drupelets very numerous, small, glabrous. 

Occurs tbroTigboTit tbe bills between 5,500 and 8,000 feet. Local and generally 
scarce; usually found in shady forest and moist ravines. Flowers: April-May. Fruit: 
June. 

5. SPIE/EA, Linn. 

Shrubs or perennial herbs. Leaves alternate, simple or compound, 
with or without stipules. Flowers in axillary or terminal corymbs or 
cymes, white or pink. Calyx persistent, lobes 4-5. Petals 4-5. 
Stamens 20 — 60, free or connate below, usually inserted on the outer 
edge of aai annular disk. Carpels usually 5, free or connate below. 
Seeds minute. Follicles usually dehiscent. 

I. — Leaves pinnate ■ ••• , ■ ••• ••• 1- Lindleyana. 

II. — Leave simple. 

A. Inflorescence corymbose, pedicels- normally 1- 
flowered. 

1 . Floral slioots 1 — 3 inches long ... ... 2. arciiata. 

2. Floral shoots sremles? ... 3. hypoleuca, 
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B. Infiorescence paniculate, lower branches cymose 
more than l-flowered. 

1. Blovvnrs- bisexual, white. ' 

(a) Eipe carpels villous ... 4. canescem. 

(b) Eipe carpels glabrous ... ... 5. 'vacchrifolia, 

2. Blowers nnisexual, pink ... ... 6. bella. 

Iv' : Spima LMIeyaBa, WalL Syn. IJnii. 

Wopana or Bhiloka, NGr. — A large deeidu-oiis, shrub with stems up to 15 
feet high and 4 inches diameter. Stems often procumbent, sending up 
strong adventitious shoots. Bark of young shoots smeoth, peeling off 
in thin papery strips, becoming roiighisli and dark brown or grey witli 
numerous conspicuous ciixiilar lenticels on stems. Blaze *2 inch, 

pinkish-brown densely speckled darker. Leaves pinnate, 10 — 15 inches 

long. Leaflets 13 — 23, 2 — 4 inehes long, sessile, opposite, lanceolate or 
linear-oblong, base rounded, apex long-acuminate, margin sharply 
biserrate, the terminal leaflet sometimes lobed or imperfectly divided. 
Flowers white, *2 — *25 inch diameter, in large terminal panicles up 
tfo 18 inches long. Fruit of 5 carpels. ^ 

Occurs throughont the central and inner ranges from 6,500 to 11,000 feet. Some- 
times abundant and more or less gregarious on open boulder-strewm ground and stony talus 
slopes. Flowers : Jnne-July. 

2. Sptea amiata, Hook f. Syn. S, Zabeliana, C. K. Schn.— A 
small deciduous shrub 3 — 6 feet high with arching sterns up to ^’5 inch 
diameter. Twigs sparsely hairy or glabrescent. Bark smooth, deep 
reddish-brown with prominent circular lenticels on ihe mature wood. 
Leaves simple, *3 — *8 inch long, elliptic or obovate, apex more or less 
deeply 3 — 8-toothed or sometimes entire and usually rounded, pubescent 
when young, glabrous when mature, paler beneath. Petiole up to *1 
inch long. Flowers white or tinged with pink, *3-‘4 incli diameter, in 
corymbs terminating short axillary leafy shoots 1 — 3 inches long. 
Pedicels up to *5 inch long, pubescent, the lower usnahy bearing a leafy 
bract. Calyx-tube pubescent. Disk conspicuous. Pt-ipe carpels n*ot 
immersed in the calyx-tube, glabrous or pubescent. 

^ Occurs on the inner dry ranges bordering Tibet betTv’cen 10,000 and 13,000 feet. 
Fairly common. Flowers : July- August. 

3. Spirssa hypoleuca, Dunn, Syn. S, divefsif^lia, Dunn.— An 
erect deciduous shrub with stems 2 — 10 feet high and up to 1 inch 
diameter. Twigs ribbed, tomentose at first, but soon becoming glabrous. 
Bark of branches reddish, smooth, becoming grey on old stems. Leaves 
sirnple, *7 — 1*2 by *3 — *6 inch, obovate or oblanceolate, apex rounded 
quite entire or shortly 3-Iobed (on vigorous adventitious shoots the leaves 
often have a rounder form and may be lobed almost to the base, the 
margin of the lobes becoming crenate and the whole leaf being consider- 
ably enlarged. Specimens of such shoots gave rise to the synonym S, 
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d'Wersifolia) , glabimis above, tome'ntose at first and persistently pubes- 
cent on tlie nerves beneath, pale and somewhat giaiicoiis beneath. 
Petiole up to *2 inch long. ^Flowers white, ‘3a— '56 inch diameter, in 
corymbs terminating dwarf axillary shoots which often l)ear a rosette of 
leaves. Disk not conspicuous. Pedicels and calyx sparsely hairy or 
pubescent. Pipe carpels hairy along the ventral suture, not immersed 
in the calyx-tube. 

Occurs along* I’the main Himalayan range between 8,000 and 10,000 feet, but not 
on tlic central and outer ranges. It is somewliat gregarious and is iisnally found growing 
on limestone, preferring shady forest and north aspects. Vlow’ers : May-Jiuie. 

I. Spifsea 'Canescens, D. Don, Vern. Mairdla, NG-. Maifdi; 
EK. — An erect deciduous shrub with stems up to 15 feet high and 2*5 
inches diameter. Branches usually arching. Twigs densely pubescent 
when young. Bark reddish-brnwii or grey, slightly rough with small 
circular raised lenticels. Blaze less than ‘1 inch. Leaves simple, *3— *5 
inch long (on vigorous adventitious shoots they may attain 1*5 by *75 
inch)^ elliptic obovate or oblanceolate, base usually ciineate, apex rounded, 
entire or 3 — 5-toothed at the tip, rather thick, more or less densely and 
persistently pubescent on both sides, paler beneath. Petiole up to ‘1 
inch long. Plow^ers white, *3 inch diameter, in cymose panicles termi- 
nating;,^ short axiilarj?' leaty shoots 1 — 4 inches long, the shoots usually 
all turned W one side of the branch. Disk conspicuous, yellow. 
Pedicels and calyx densely tomentose. Eipe carpels villous, half-sunk 
in the calyx-tube. 

Occurs throughout the hills between 5,000 and 10,000 feet. Very common in 
secondary scrub forest and exposed situations, often cn old abandoned cultivation . It 
is found on all aspects and shows a tendency to gregariousness. Flowers : May-June. 
Fruit: October-November. 

S, Spiraea vaccmifolia, D, Do}i . — A subdeciduous shrub with erect 
or arching stems 2 — 6 feet high and up to *35 inch diameter. Bark 
fairly smooth, dark bluish-grey wdien old, reddish-brow^n wdien young. 
Leaves simple, variable in size, *5 — 1*6 inches long (on vigorous adventi- 
tious shoots they often attain 2*5 inches long), the flownring shoots 
usually bearing large leaves, ovate or elliptic-lanceolate, base narrowly 
or broiidly cuneate,'* apex acute or obtuse, margin crenate or seiTate and 
seldom entire, glabrous above, pale glaucous and glabrous or hairy on the 
nerves beneath. Petiole ‘15 — *4 inch long. Flownrs wdiite, *16 — ‘2 
inch diameter, in dense terminal and lateral branched corymbose cymes 
1 — 4 inches across. Pedicels villous. Eipe carpels glabrous; half-sunk 
in the calyx-tube. 

Occurs throughout the hills between 4,500 and 7,500 feet. Very common, with a 
tendency to gregariousness in open banj forest. It is also commonly found growing on 
banks between cultivation and in scrub forest. Flowers : May — July. Fruit : Septem- 
ber-October. 
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6« Spli*aa bella, Sims.— A small erecc deeicluous slariib 2— 4 feet 
high widi stems u]i to *25 inch diameter. Leaves simple, 1 — 1'5 inches 
long, ovate elliptic or lanceolate, coarsely serrate especially in the upper 
half, thin, luembranous, pale giancons beneath, glabrous above, glabrous 
or hairy on the nerves beneath. Petiole ‘1 — *3 inch long. Flowers 
unisexual, ‘3 inch diameter, pink or white tinged with pink, in branched 
corymbose cymes 1 — 3 inches across terminating axillary shoots 2 — 8 
inches long. Pedicels villous. Pipe carpels glabrous except for a few* 
hairs on the ventral suture, brown, shining, not sunk in the calyx-tube ; 
styles si)reading, as long as the valves. 

Occurs on tlie central and inner ranges between 8,500 and 10,000 feet. Common 
and often gregarious in silver fir and Quercus semecarpifoUa forests. Flowers : May — 
July. 

6. POTENTILLA, Linn. 

Perennial herbs, rarely shrubs. Leaves digitately or pinnately 
compound, the leaflets iisualty lobed; stipules adnate to the petiole. 
Flowers white or yellow, rarely red, solitaiy or in corymbose chymes; 
bracts leafy; bracteoles 5, rarely 4, under the calyx. Calyx persistent; 
lobes 5, rarely 4, valvate. Petals 5. Stamens many, 1- or more- 
seriate, rarely definite. Carpels many on a small dry receptacle; ovule 
solitary; style persistent or deciduous, ventral or terminal. Ffuit of 
many achenes, clustered on the dry receptacle. * 

I. — ^Flowers on woody sliootsi 

1. Leaflets 6 — 11, *2 — *4 inch long ... ... 1. fmticosa, 

2. Leaflets 3, *4 — ’8 inch long ... ... 2. rigida. 

II, — Flowers on leafy herbaceous sboots. Leaflets 3 ... 3. eriocarpa. 

In addition to the above P. Sihbaldi, Haller, which has been recorded from the inner 
ranges between 9,000 and 14,000 feet has a woody rootstock, but pracliealiy no stem. It. 
has trifoliolate leaves raiiier similar in shape to* those of P. eriocarpa, but smaller and 
clothed with silky 'hairs. The yellow flowers are about ‘5 inch diameter in leafy silky 
cymes. 

1. Potentilla fruticosa, Linn— A deciduous shrub 6—18 inches 
high with densely matted flexible decumbent or creeping stems up to ‘5 
inch diameter. Bark reddish-brown exfoliating in thin papery fibrous 
strips. Leaflets 5 — 11, '2 — '4 by 'Oo — 'Ip inch, obianceolate, apex 

acute or rounded, densely clothed with white silky Jiairs on both sur- 
faces, the uppermost pair wuth decurrent bases, the remaining leaflets 
whorled about the rachis. Petiole '1 — '3 inch long, silky-hairy. 
Stipules '1 — '3 inch long, ovate, brown, membranous, thinly silky-hairy 
or glabrescent. Mowers yellow, 'e— 1'2 inches diameter, solitary (;r 
2-3 together at the ends of the branches. Peduncles up to '5 inch 
long, villous. Bracteoles 5., as long as but narrower than the calyx- 
lobes, silky on both sides.. Calyx-lobes sillry without, glabrous within. 

Occurs on 'the drier ranges bordering Tibet between 10,000 and 14,000 feet. 
Oommon. Flowers r July-August. The species here described is var. oclireata, Lindl. 
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2. Potentilla rigMa, A bixsh^ shrub 1 — 3 feet 

high with stems up to 1 mch diameter. Bark very rough, pale bufl’ or 
cinnamon-brown, peeling off in papery strips. Leaflets 3, ‘4 — *8 by ‘15 
— ‘3 inch, narrowly elliptic or oblanceolate, acute, clothed densely above 
less densely beneath witli glistening white silky hairs, the lateral with 
broad bases. Petiole ‘15— ’6 inch long, silky-hairy. Stipules ‘3 — *6 
inch long, ovate, brown, membranous, silky-hairy. Flowers yellowy 
*7 — 1*5 inches diameter, solitary; peduncles up to 1 inch long, villous. 
Bracteoles 10, in pairs between the calyx-lobes, silky on both sides. 
Calyx-lobes silky without, glabrous wdthin. 

Occurs along the slopes of the main Himalayan range between 8,000 and 12,000 
feet. Pairly common on open sunny aspects and on steep rocky ground. Flowers : 
June — September. 

3. Potentilla eriocarpa, Wall. — A small deciduous shrub, the twigs 
densely covered wdth overlapping stipules. Leaves 3-foliolate. Petiole 
]. — 3 inches long, slender. Stipules about *5 inch long, silky. Leaflets 
'5 — 1*5 inches long, cnneate and entire in the lower half, deeply incised 
and ^othed in the upper half, glabrous. Flowers *8 — 1’2 inches 
diameter, yellow, solitary, axillary and terminal, home on slender her- 
baceous leafy shoots which arise from the tips of the stout woody 
branches. 

Occurs aj^ng tlie main Himalayan range betw'een 9,000 and 14,000 feet. The 
plant is sometimes much reduced at high elevatio 2 :is. Flowers : July — September. 

7. EOSx4., Linn. {The Boses.) 

El’ect sarmentose or climbing shrubs, usually prickly. Leaves 
alternate, imparipinnate ; leaflets serrate; stipules adnate to the petiole. 
Flowm’s terminal, solitary or corymbose; bracts rarely persistent; 
bracteoles 0. Calyx-tube with a contracted mouth; lobes 4-5. Petals 
4-5, usually large. Disk lining the calyx-tube, thickened in a ring at 
the mouth. Stamens many, inserted on the disk. Carpels many, 
rarely few; styles sometimes connate above; ovule solitary. Fruit a 
fleshy calyx-tube enclasing a cluster of coriaceous or bony achenes. 

I. — Erect shrubs. 

1. Flowers S-merous, pink. 

(a) Leaves 2 — 8 inches long, leaflets 7 — 11 ... 1. macrophylla. 

(b) Leaves 1 — 3 inches long, leaflets 5 — 9 ... 2. Webbiana. 

2. Flowers 4-merous, white or yellow ... ... 3. sericea, 

II . — k climber. Flowers white ... ... ... 4. moschata. 

1. Rosa macrophylla, Lindl. Veru. Kmija, NG . — An erect 
deciduous shrub with stems up to 15 feet high and 4 inches diameter. 
Bark dark purplish-green or nearly black ultimately becoming pale buff 
on old stems and exfoliating in large papery pieces. BJaze '1 — '^o inch, 
Ijink, rather fibrous. Prickles nearly straight, brown. Twigs glabrous. 
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Leayes 2-^-8 inches long. Petiole pubescent, often prickly. Stipules 
adnate to the petiole, broad, spreading. Leaflets 7 — 11, mostly ' 5—1 
inch long, elliptic, usually nearly glabrous, finely simple-serrate almost 
from the ba.se. Flowers pink, 1 — 2'5 inches diameter, solitary or 
corymbose. Peduncle,?, pedicels and calyx more or less bristly-glandular. 
Bracts '3 — '5 inch long, oyate or lanceolate. Calyx-lobes 1-2 inches 
long, exceeding the petals, tips dilated sometimes toothed. Fruit red, 
'5 — 1‘5 inches long, irregularly oblong or pyriform, glandular-hairy, 
fleshy. 

Occurs tbroughoun tlie liilis between 6,000 and 12,000 feet. Very common in 
forests of silver fir, spruce and liarsliii. Flowers : April — June. Fruit : September — 
November, 

2. Rosa Webbiaim, Wail, Yern. Shedunu .Bhotia. — An erect 
deciduous shrub 5 — 10 feet high with stems up to 2 inches diameter. 
Bark of young stems pink or reddish-brown becoming pale brown or 
ashy on old stems. Twigs glabrous. Prickles numerous, straigiit or 
nearly so, at first pink, then bright yellcw and finally grey. Leaves 
usually 1 — 3 inches long. Petiole glabrous or pubescent, irio.!*e -cf less 
glandular, o,ften prickly. Stipules adnate to the petiole, usually small. 
Leaflets 5 — 9, *2 — 1*3 inches long, suborbiciilai* or obovate, glabrous or 
pubescent beneath, rather coarsely simple-serrate except towards the 
base. Flowers pink or deep red, 1—3 inches across, usiia,lly sSitary. 
Peduncles and calyx usually bristly-glandular. Bracts variable. Oalyx- 
lobes '5 — 1*5 inches long, usually wdth dilated tips. Fruit red, ovoid 
or globose, *5 — 1*5 inches long. 

Occurs on the dry interior ranges around Niti at the head of the BbauJi valioj in 
North G-arbwal between 9,000 and 13,500 feet. Fairly common on open stony ground 
associa'ied with Jimiperus fuacropoda, Rosa sericea, etc/ Flowers : Jone-Juiy. 

3. Rosa sericea, Lindl. Yern. Dtirlninja, NG. and EK, — An 
erect deciduous shrub 5 — 10 feet high with stems up to 1 inch diameter. 
-Bark of young stems smooth and reddish-browm, becoming silvery-grey 
or brown on old stems. Twigs glabrous, without bristles, unarmed or 
with distant prickles. Prickles straight, compressed, as broad at base 
as long. Leaves 1 — 3 inches long, not aromatic. Petio'e pubescent, 
rarely prickly. Stipules adnate to the petiole, ap.ic^iilate, glabrescent. 
Leaflets 7 — 9, *5—1 inch long, usually oblong, toothed o-ulv towards the 
blunt apex, glabrous above, glabrous or pubescent beneath with silky 
midrib, but no minute glands beneath. Flowers white 1*2 — 2 inches 
diameter, solitary, ebracteate,. scented. Peduncle glabrous, without 
glandular hairs, *2 — *8 inch long. Calyx-tube usually glabrous, lobes 
long-pointed, densely pubescent. Fruit bright red, '5 — *75 inch 
diameter, globose. 

Occurs throughout the hdls between 8,000 and 11,500 feet. Common in forest and 
on open ground. Flowers: May- June. Fruit : October-Novembei*. 
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The plant I have described above seems to a.gree with the original description of E. 
sericea as given by Lindleyh It also' agrees with Fra;nchet’s forma glahrescens as described 
in his Plantse Pelavayanje, Plaiites de Chine, 1889 ; but these descriptions are very 
meagre, 

Var. glanilElcsa. Vem. Shedum, IShotm , — An erect decidiious 
shrub 5—8 feet high. Bark of young stems reddish, becoming grey on 
old stems. Twigs glabrous, densely clothed with glandular bristles, 
with prickles. Prickles straight, compressed, often as broad as 
long. Leaves 1-2 inches long, very aromatic. Petiole tomentose, un- 
armed. Stipules adnate to the petiole, apiculate, glabrous within, 
tomentose without. Leaflets 7 — 11, *3 — ‘7 inch long, usually oblong, 
toothed only towards the blunt apex, pubescent or tomentose above, 
more or less densely hairy with numerous minute yellowish glands 
beneath. Flowers pale yellow or nearly white, 1*5 — 2'5 inches diameter, 
solitary, ebracteate, scented. Peduncle pubescent, with glandular hairs, 
*5 — 1*3 inches long. Calyx-tube pubescent; lobes long-pointed, 
tomentose. Fruit ‘25 — ‘35 inch diameter, globose or slightly obovoid. 

€>ecurs on the interior drier ranges bordeiing Tibet between 9,000 and 12,000 feet. 
Common on open stony ground. Flowers : May — 

This plant has hitherto been included . under Eosa sericea Lindl. of which it has 
been considered a variety. I a,m inclined to regard it as a distinct species. It does not 
agree with any of the forms described by Franchet in his Plantai PelavayuniB. It 
resembl^^ his forma pteracantha in the hairy leaves and calyx-tube^ but does not possess 
the greatly elongated and winged prickles. 

5. Rosa Bicscliata, J. Herman. — A large subdeciduous rambling 
climber with stems up to 5 inches diameter and 50 feet high. Bark 
rough, dark reddish-brown, exfoliating in thin strips. Blaze *15 — *25 
inch, pale yellowish-brown, sometimes pink towards the outside, very 
fibrous. Twigs glabrous. Prickles recurved, brown. T.eaves 2 — 6 
inches long. Petioles pubescent, usually prickly. Stipules adnate to 
the petiole, narrow, glandular. Leaflets 5 — 9, 1 — 3 inches long, ovate 
Or ovate-lanceolate, acute or acuminate, glabrous above, puberulous 
beneath, serrate. Flowers white, fragrant, 1 — 1*5 inches diameter, in 
terminal compound corymbs. Peduncles and pedicels grey-pubescent, 
not prickly or bristly. Calyx-lobes lanceolate, caudate-acuminate, entire 
or piimatifid. Fruit orange-red or dull red, globose or ovoid, ‘3 — ‘6 inch 
long. 

Occurs thfoughout the liiils between 3,000 and 8,500 feet. Very common in chir 
and hanj forest, especially in depressions ^id bordering streams. Flow^ers : April — June. 
Fruit : October — February. 

8. PYBUS, Linn. 

Trees or shrubs, usually deciduous. Leaves simple or pinnate. 
Flowers white, pink or red, in cymes or corymbs usually terminating 
dwarf side shoots. Calyx-tube usually urceolate; lobes 5, persistent or 
deciduous. Petals 5. Stamens 20 or more. Disk annular or lining the 
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calyx-tiibe. Carpels 2 — 5 , connate, adnate to the calyx-tube; styles 
free or connate below; ovules 2 in each cell. Fruit a pome, fleshy, 2 5- 

celled, cells with a cartilaginous or membranous, often 2-valved 

endocarp. 

I, — Leaves simple. 

1. Leaves glabrous or glabrescent beneath when 

■•mature.' •■ • ■' ■ , . . 

(а) Fruit brown, *5—1 inch diameter ... 1. Pasliia. 

(б) Fruit red, *3’ *4 inch diameter ... ... ii. baccata. 

2. Lecaves persistently woolly-tomentose beneath. 

(а) Leaves lobulate ... ... ... 3. Imiaia. 

(б) Leaves not lobulate ... ... ... 4. vestita. 

II. — Leaves pinnate. 

1. Inflorescence rusty-tomentose. Leaflets 1-2 

inches long ... ... ... 5. JoUolosa. 

2. Inflorescence glabrescent. Leaflets *4 — 1 inch 

long ... ... ... ... G. microphyPa. 

1. Pyras PasMa, Btich, — Ham. Verii. Mehal, Geii. Mohal, 
NG. Meb, A . — A small deciduous tree attaining- 6 feet and 5^ feet 
liigh. Bark rough, dark brown or blackish, split up by deep cracks and 
exfoliating in small woody rectangdar scales. Blaze '5 — *75 inch, soft, 
pinkish turning brown on exposure. Stems sometimes armed with 
stout spines when young. Twigs wmolly when quite youngs soon 
becoming glabrous. Leaves simple, 2 — 4 inches long, lanceolate or 
ovate-lanceolate, acuminate, sometimes caudate, crenate, woolly when 
quite young, glabrous and shining above, glabrescent beneath w'lien 
mature, drying black. Petiole slender, up to 1*5 inches long. On young 
plants the leaves are often 3 — 54obed and sharply serrate. Flowers 
white, fragrant, *8 — 1 inch diameter, in corymbs or umbels. Pedicels 
*5 — 2 inches long, woolly. Calyx-tube glabrous or woolly without. 
Fruit globose, *5 — 1 inch diameter, browm ultimately turning black, 
rough with pale raised specks. 

Occurs throughout the hills between 2,500 and 8,000 feet. Common in most types 
of forest found at these elevations. Flo'wers : February — April. Fruit : .December — 
F.ebruary. • ■•,■ 

2. Pyms baccata, Linn. Eng. The Siberian Crab. — A small 
deciduous tree with short bole and rounded crowm attaining 5 feet girth 
and 20 feet high. Bark rough, reddisli-browir, exfoliating in thin 
scales. Blaze ‘2 — *25 inch, yellow. f^Twigs sparsely hairy when young, 
soon becoming glabrous. Old stems usually armed with stout, simple or 
branched spines 1 — 3 inches long. Leaves simple, 2 — i inches long, 
usually elliptic, acute or shortly acuminate, finely crenate-serrate, at first 
pubescent on the nerves on both faces ultimately quite glabrous. Petiole 
‘5 — 1 inch long, pubescent at first, glabrous or glabrescent wiien mature. 
Flowers white, *75 — 1 inch diameter, in umbels or fascicles on short 
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lateral leafy slioots. Pedicels slender, glabrous, 1 — 1'75 inches long. 
Calyx-tube giahrons, '1 inch long ; lobes lanceolate-acute , ■2-"3 inch long, 
glabrous without, tomentose within. Fruit red, 'S-'d inch diameter, 
ovoid or globose, smooth. 

Occurs throughout the hills between o, 500 and 8,500 feet. 8earce, particularly in 
the outer ranges. Generaily found in open forest. Flowers: April. Fruit: October — 
November. 

There is a. variety found at about 9,000 feet whicli differs very marktxliy from the 
usual form which I have described above, and it w^ili repay further investigation’. In 
tins variety the petioles midrib and nerves beneath are densely tomonlose. Pedicels and 
calyx -tube are also densely tomentose. The fruit is somewliat larger and slightly rough, 
reddish-green writh a few wdiite spots {Lambert), From the heiiiuirium ma:erial available 
the leaves apx^ear to be also larger and more acuminate. 

3. Pyras lanata, I). Don. Vern. Maul, CA.--A small 

deciduous tree attaining 4 feet girth and 30 feet high. Bark rough, 
exfoliating in thin woody pieces. Bla,ze ‘5 inch, pinkish-brown. Twigs 
clothed wlien young with deciduous white ^vool, ultimately becoming 
glabrous and shining. Leaves vsimple, about 3 — 6 inches long, broadly 
ovate^r elliptic, loosely woolly above when quite young, glabrous except 
sometimes on the midrib when mature, whitewvoolly beneath; margins 
lobulate and serrate, lateral nerves 8 — 12 pairs. Petiole '2 — 1 inch long, 
stout, woolly. Flowers white, scented, ‘(3 — 1 inch diameter, in terminal 
or subtoininal woolly corymbs. Calyx-lobes lanceolate, acute, ‘1 inch 
long, glabroi^ outside, woolly within. Fruit about 1 inch long, globose 
or pyriform, orange-yellow usually tinged with red and speckled with 
small dots. 

Occurs ihroughoiit tlie centrai and main HimaJayan ranges between 8,000 and 10,000 
fee't. Often associated wdth silver lir or kai'shti, but though fairly conunon in certain 
iccalities is generally local in its distribution. Flowers : April-May. Fruit : October- 
November. 

4. Pyras irestita, Wall Venn MdU, G.— A medium-sized 
deciduous tree with spreading crown and short bole attaining 9 feet 
girth and 60 feet high. Bark rough on old stems, dark grey or silveiy 
often deeply cracked and furrowed, exfoliating in thin scales. Blaze 

0 — 1*5 inches, purplish-brown, rather soft. Leaves simple, 4 — 9 by 
2 — 4*5 inches, broadly ovate or elliptic, densely white-woolly above when 
quite young, eventually becoming glabrous or glabrescent, white-w-oolly 
beneath, margin with somewdia-t irregular small serrations, the basal 
portion often entire, apex usually acute, latern! nerves 10 — 14 pairs. 
Petiole ‘3 — ‘5 inch long, stout, yvoolly. Fknvers white, *6 inch diameter, 
in terminal woolly corymbs. Galyx-Iobes W'Oolly without and within. 
Fruit ‘5 — *75 inch diameter, globose, greeuish-yellow often tinged with 
red and covered with small brown spots. 

Occurs throughout the ceutrul and main Hiinalayau ranges lictweeu 8,000 aud 
10,000 feet. Common in silver fir and harsliu forests^ Flowei’s : May-Iune. Fruit: 
October-Nov'ixnber. 
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5. Pyms MMosEj Wall Yern. Smdu (yr Ghiya, NG.— A large 
‘decidnoiis slirab usiiall3^ 6—10 feet high, but steins attoiin 25 feet high 
and 12 inches diameter. At high elevations the stems form a knotted 
mass arching upwards. Bark of jwing stems smootli, pale often silverjr 
and sometimes reddish, of old stems roiigli exfoliating in thin flakes. 
Blaze '25 — *5 inch, with short fibre, pinkish, almond-sceiited. Leaves 
pinnate, 5 — 10 inches long; rachis rnsty-tomentose beneath, narrowH^ 
winged. Stipules small, foliaceous. Leaflets 17 — 25, linear-oblong, 1-2 
by *25 — ‘5 inch, shining and glabrous above or pubescent on the midrib, 
pale and glabrous beneath or more often tomentose on the midrib, sharply 
serrate in tlie upper half with a prominent apiculate tip. Flowers ‘3 — 
‘35 inch diameter, white or sometimes jiink, fragrant, in dense branched 
corymbs 2-3 inches long, the branches rusty-tomentose, bearing conspicu- 
ous hairy bracts up to '6 inchdong, wdiich fall off after flowering. Calyx 
green. Fruit globose, '2 — '5 inch diameter, glabrous, pink or white. 

Occurs {lirougnoiit Uie main Himalayan range betvv'een 0, nnd 13,000 feet. 
Very common as an associate of Betula utilis, Rhododendron ca'rnpaiinJafnni oi^ Abic-^ 
Wcbbiaiia. Often forming gregarious undergrowth, especially on nerrli aspec s. Fiowers : 
May- June. Fruit; September- October. : ' 

6. Pyras mlsFopliylla, Wall Venn Saulu or Haldo, NG.— A 
large deciduous shrub, the stem attaining 12 feet high and 3»inches 
diameter, the lower portion often . procumbent and arching upwards. 
Bark smooth, light grey or reddish-brovm. Leaves )}innatc 2*5 — 7 inches 
long; rachis glabrous beneath, narrowly wunged. Stipules small, foiia- 
ceous. Leaflets 17 — 29, elliptic or oblong, *4 — 1 by *2 — ‘4 inch, upper 
surface glabrous or nearly so, lower surface glabrous, margin sharply 
serrate except at the base, apex rounded not apiculate. Flowers ‘3-*4 
inch diameter, pink or occasionally white, fragrant, in sparingiy-braiiclied 
corymbs 1*5 — 3 inches long, the branches glabrescent or ^rith scattered 
long hairs, bearing small linear glabrous bracts up to *2 inch long which 
fall off before the flowers open. Fruit *3 inch long, oblong or globose, 
glabrous, pinkish. 

Occurs tiiroiighoiifc the main Hirnalayan range between 10,000 and 1*2,500 feet in 
similar localities ^ to P. foliolosaj but whereas P. foliolosa is cor^moner on the southern 
spurs of the main range, P. microphylld is commoner on the dry ranges to the nort}i. 
The two species, tliough often found growing together, arc I think distinct in this area, 
though there may be intermediate forms elsew'here. Flowers ; hray-Juiie. Fruit : Septem- 
ber- October. 

9. STEANVJESIA, Lmdl. 

Trees or shrubs. Leaves simple,, entire or serruiate. Flowers in 
corymbs. Calyx-tube obovoid ; limb dilated, 5-toothed. Petals 5, 
obovate. Stamens 20, inserted in the mouth of the calyx. Ovary 
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5-celled:; styles 5, connate half way up ;, stigina 2-M; oYuIes 2" in each 
cell.- Fruit siibglobose, 5-celled ; endocarp cnistaceons, dehiscing 
longitiidiiially. 

StFaK¥aBsia glaiicescens, Livdl Vern. Gadh-mehal, G. Garmal 
A. — A medium-sized evergreen or snbdecidiioiis tree with rather dense 
crown attaining 6*5 feet girth and 70 feet high. Young plants and 
adventitious shoots sometimes armed with stout straight spines up to 
2 inches long. Bark reddish-brown, rough, exfoliating in irregular 
woody strips and scales. Blaze *35 — *5 inch, soft, pink turning orange- 
brown on exj)osure. Leaves 3‘5 — 6*5 by 1*25 — 2*25 inches, oblanceolate 
or obovate,. apex abruptly acute or sometimes roimded,'^ margin finely 
serrate often entire towards the base, rarely quite entire, coriaceous, 
dowmy beneath when quite young, soon becoming glabrous on both 
surfaces, glossy dark green above, pale and glossy beneath when mature, 
secondary nerves indistinct. Petiole *4 — *8 inch long. Flowers white, 
scented, *5 — *7 inch diameter, in terminal branched corymbs 2 — 4 inches 
across, the lower branches often axillary, branches clothed with white 
woolly deciduous tomentum. Fruit '2 — ‘5 inch diameter, globose or 
ovoid, apex truncated, orange, woolly-tomentose at first becoming 
glabrous or sparsely downy when ripe. 

Occurs tl^roagliout the hills between 2,500' nnd 7,000 feet. Fairly cominon along 
ravines in banj or cliir forest. Flowers : May- June, Fruit : October — ^Jannary. 

10. CEATxFGUS, Linn, 

Bhriibs or small trees, often thorny. Leaves usually deciduous, 
simple ; stipules deciduous. Flowers white or red, in terminal corymbose 
cymes, rarely solitary. Oalyx-tube contracted at the mouth ; lobes 5, 
persistent or deciduous. Petals 5, inserted at tlie mouth of the calyx- 
tube. Stamens usually many. Carpels 1 — 6, adnate to the calyx-tube ; 
styles as many as carpels, free or more or less united; ovules 2 in each 
cell. Fruit formed from the enlarged cal 5 ^x-tiibe, containing a bony 1 — 5- 
celled stone, or 1 — 5 separate one-seeded pyrenes. 

Crataegas crenulata, Boxh. Vern. GJimgarn, G. — An evergreen 
shrub with stems up to 15 feet high and 9 inches diameter, armed with 
stout spines. Bark pale brown, fairly smooth. Blaze ‘26 — *35 inch, 
with very short fibre, pink turning orange-brown on exposure. Leaves 
simple, 1 — 3 by ‘3 — *7 inch, linear-oblong or oblong-lanceolate, crenulate, 
coriaceous, shining dark green above, glabrous, apex usually obtuse, base 
narrowed into a marginate and channelled petiole *1 — *4 inch long. 
Flowers white, *2- *3 inch diameter, in many-flowered terminal corymbose 
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cymes, the lower branches axillary. Fruit *2 — *4 inch diameter, globose, 
apex more or less truncated, smooth, glabrous, scarlet. 

Occurs tlirongliout the hills between 2,000 and 7,000 feet. Common on waste land, 
also in chir and hanj forest, bul; especially along the banks of open streams and in such 
localities it is somewhat gregarious and sometimes forms dense thickets. Flowers: April- 
Hay. Fruit: July — ^November. 

^ 11. COTONEASTEE, Medik. 

Small trees or shrubs, erect or decumbent. Leaves alternate, 
simple, entire; stipules decidnons. Flowers small, solitary or in cymes, 
white or pink. Calyx-tube turbinate or cami:)anulate ; lobes 5, persistent. 
Petals 5. Stamens indefinite, usually 20, inserted at the mouth of the 
calyx-tube. Carpels 2 — 5, adnate to the calyx-tube ; styles free; ovules 
2 in each cell. Fruit a drupe with 2— 5 one-seeded pyrenes. 

I. — Corolla erect in flower, flowers not opening widely, 
usually pink. Fruit red when ripe. 

A. Leaves usually less than ‘6 inch long ... 1. dnsticha. 

B. Leaves usually more than *6 inch long. ^ 

1. Cymes loose, 3-many-flowered. 

(a) Leaves glabrous or nearly so ... ... 2. rosea. 

(b) Leaves tomentose beneath ... ... 8. obovatd. 

2. Cymes 1 — 5 -flowered. • 

(a) Leaves adpressed-hairy, greatest widih ♦ 

below the middle, apex acute ... 4. acuminata. 

(b) Leaves more or less tomentose beneath, 

mostly rounded at both ends... ... 5. integerrima. 

IT. — Corolla spreading, dowers opening widew, usually 
white. 

A. Leaves less than *8 inch long, 

1. A low’ or prostrate shrub. Flowers 1 — 3 to- 

gether ... ... ' ... G, microphijUa. 

2. An erect shrub 6 — 10 feet : high. Flowers 5 — 8 

together ... ... 7. sp. 

B. Leaves more than '8 inch long. 

1. Fruit black when ripe. 

(а) Inflorescence puberulous ... ... 8. haciUaris. 

(б) Inflorescence densely woolly-tomentose ... 9. Lindleyi. 

2. Fruit scarlet when ripe V ... ... lo. frigida. 

1. Cotoneaster disticha, Lange. Vern. Kmtia-, Bliotia.— A low 
or prostrate rigid mucli-brauched deciduous shnib, the stems attaining 
2 feefhigh and '5 inch diameter. Bark slightly rough, dark grey or pale 
brown. Twigs clothed with white adpressed hairs, becoming glabrous. 
Leaves '2 — '5 inch long (or up to '8 inch on vigorous shoots) varying 
from broad elliptic with acute ends to orbicular wnth rounded ends, 
murcronate, margins not recurved, glabrous above, glabrescent or with 
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fi: few long hairs beneath. Petiole up to ’1 inch long. Flowers pink or 
red, •25 inch diameter, solitary on short lateral leafy shoots. Calyx-tube 
and -lobes sparsely hairy outside. Fruit 'S-'d inch long, turbinate, scar- 
let, glabrous or nearly so. 

Oeours in the interior drier valleys between 10,000 and 12,000 feet. Sometimes in 
deodar 01 blue pine forest, but more often on open gr-assy or rocky slopes. Flowers : June. 
Fruit : September- October. 

2. Cotoneastei? rosea, Edgew, — An erect deciduous shrub 6 — 10 
feet high. Twigs sparsely hairy wdien quite young. Leaves '5 — 2 by 
’3 — 1 inch, elliptic, thin, iuembranous, dark green above and pale 
beneath, base rounded or obtuse, mucronate, slightly hairy on the 
midrib above and ciliate wdien young, almost glabrous beneath. Petiole 
’1 — *25 inch long. Plovrers pink, *25 inch diameter, in lax 3—10- 
flowered cymes, ‘5 — 1 inch long. Peduncle and pedicels usually 
glabrous. Calyx-tube and -lobes usually quite glabrous outside. Priiit 
bright red. 

Has been collected near Kurkutti in the Niti valley where it was found growing 
in opeS deodar forest at 10,500 feet. In the Punjab it is found between 8,000 and 11,000 
feet. Flowers : May-June. 

3. Cotoneaster obovata, Wall,— An erect deciduous shrub up to 8 
feet high with long sparingly-branched shoots. Twdgs densely hairy 
wdien yoiing^ Leaves usually *8 — 2 by ‘6—1*2 inches, but variable and 
occasionally up to 4 by 2*7 inches, elliptic, usually rounded at both 
ends (apex more acute in Garhwal specimens), clothed with long loose 
hairs on the midrib above, densely grey- or nearly wliite-tomentose 
beneath. Petiole *2 — *5 inch long. Flow^ers pink, '3 inch diameter, 
in cymes usually much-branched and many-flowered. Calyx-tube and 
lobes tomentose wdthout. Fruit red, pyriform. 

Has been 'collected at 9,800 feet in the Niti valley opposite Laung village, where 
it was found growing in scrub forest mixed wuth blue pine. In Ghamba it is found 
from 7,000 to 11,000 feet. Flowers': May- June. 

4. Cotoneaster acuminata, Lindl. Vern. Gham-mins or Kuish, 
NG. — ^An erect deciduous shrub 4 — 12 feet high with flexible sparingly- 
branched stems up to 1 inch diameter. Stems often bent over by snow. 
Bark smooth, ashf or pale brown. Young twigs densely clothed with 
pale yellowish-grey bristly hairs. Leaves l-2‘5 by '4 — 1 inch (on 
vigorous shoots up to 3'5 by 1‘5 inches), ovate or lanceolate, base rounded 
or broadly cuneate, tapering from somewhat below the middle to a 
long point, mucronate, hairy especially on the midrib beneath and with 
scattered adpressed hairs above, ciliate. Petiole up to '2 inch long. 
Flowers ‘3 — ’35 inch diameter, pink or white tinged with pink, in 1 — 5- 
flowered cyme.s ‘5 inch long. Peduncle and pedicels short, clothed as 
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also the calyx-tnbe with bristly hairs. Fruit red, ‘3 mch long, turbi- 
nate. 

Occurs througliout the central and inner ranges between 7,000 and 10,500 feet. 
Common, especially as an undershriib in forest. The leaves usually lurn red before 

falling. Flowers: May-June. Fruit : September— November. 

5. Coteneaster integeprima, Medik. Syn. C. vulgaris, Lind!. — 
An erect deciduous shrub. Young twigs densely grey -hairy, becoming 
g'labrous. Leaves 1-2 by '7— -1 inch, broadly ovate or elliptic, usually 
rounded at both ends, mneronate, dull green above and paler beneath, 
glabrous or hairy along the midrib above, ciliate, more or less grey- 
tomentose beneath. Petiole ’1 — '3 inch long. Flow'ers pink, '25 inch 
diameter, in 1 — 4-flowered cymes "5 — '7 inch long. Pedicels hairy. 
Calyx-tube and -lobes glabrous or with a few' long hairs. Fruit ■2-'3 
inch long, obovoid, deep orange-red. 

Has been collected at 13,000 feet near Eimkim beyond the Chor-Hoti pass near the 
borders of Tibet. Here it was found grovvdng as a low shrub not exceeding 2 feet high, 
the branches spreading over the ground surface. In the Punjab Himalaya it is found 
down to 7,500 feet. Flowers : May-Jmie. Fruit : August- September. 

6. Cotoneastsr microphylla, Vern. Glieri, A, BiigarcMlla^ 

G. — A low or prostrate rigid mucli-brancliecl evergreen shrub with stems 
up to 12 inches high and *5 inch diameter. Twigs sparsely hairy, 
becoming glabrous. Leaves variable in size, usually ’2 — *4 inch long, 
oblong, obovate or elliptic, coriaceous, sbining and nearly g.Iabrou's above 
except on the depressed midrib, pale and more or less bristly-hairy 
beneath, margins recurved ciliate, apex rounded retuse or apiculate, base 
cuneate or rounded. Petiole up to *1 inch long. Flowers white, ‘3-'4 
inch diameter, 1 — 3 together usually solitary. Calyx-tube and -lobes 
densely hairy. Fruit *2- *3 inch diameter, turbinate, scarlet. 

Occurs throughout the hills between 4,600 and 11,600 feet. Very common on open 
grassy and rocky slopes and in blanks in forest, often gregarious. The creeping .stem.s often 
produce roots. Flowers: April — June. Fruit : September — February. I have not dis- 
tinguished C. thymifolia, Baker (in F. B. I.) from the type, and the two do not appear 
to be separable either in the field or herbarium by any important character. 

Var. buxifplia. (sp. Wall, in F. B. I. ex parte.) — This variety is 
nsually distinguishable in the field without difficulty. It has a stouter 
stem which may reach 3 feet high and 1 inch dianseter, larger leaves, 
namely '3 — "75 by '2 — ‘35 inch, and a larger fruit which averages ‘S-'l 
inch diameter. Though common, it is not so abundant as the type and 
has not been recorded by me below 6,500 or above 9,500 feet. 

7. Cotoneastep sp. Vern. Bdnclira, Bhotia.— An erect shrub 
6 — 10 feet high with rigid branches. Bark smooth, reddish-brown or 
grey. Twigs densely grey-tomentoM when young. Leaves '3 — ‘6 by 
'2-'3 inch, oblong or obovate, base narrowed into the petiole, apex 
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rounded mucronate, coriaceous, glabrous above, densely tonientose 
beneatb. Petiole up to '05 inch long. Plowers white, scented,' '3 inch 
diameter, in dense branched cymes of about 5— 8 flowers up to '6 inch 
long. Branches of inflorescence, calyx-tube and -lobes outside thinlj 
woolly. Fruit red. 

The above devScription is based on two specimens (Nos. 359 and 751) wbicli I 
collected in the Dhaiili valley, North Garhwal, and which do not cjiiite agree witli any 
described, species. It comes nearest to G. numniul avia, Tisch. and Mey.. hnt differs from 
this in the more mimerons-flowered cymes, the number of flowers -varying from 2—5 in 
C. nummularia. I doubt if true G. mmimulana is found so far east as laimaon, though 
recorded from Kumaon by Duthie. He however probably based his record on his No. 65^1 
in New Herb. -collected by him above Oh alek in Byans, and this speciinen though named 
by him C. nummiilaria is I believe 0, hiixifolia, Wall, which I have .included under C. 
microphjlla, WebU, 

The shrub is fairly common between 7,000 and 11,000 feet in the Hliaiili valley 
on open rocky ground or in (pen deodar forest. Blowers: AprihM’ay. Bruit : Aiigust- 
Septembor. - , 

8. Cotoneastep bacillaris, Wall. Yern. Ruins, G- and NT.— An 
erect ^clecidooiis slirul) with stems up to 20 feet high, and 9 inches 
diameter. Bark bough, reddish-brown, exfoliati'ng in lirregular thin 
pieces. Branches smooth, ashy-brown. Twigs sparsely ha-iry nr grey- 
tomentose wdien quite young. Blaze *25— *35 inch, soft, not fibrous, 
pink wiih darker streaks which turn nrange-browm on exposure. Leaves 
1*6 — 3 by *74 — 1*5 inches, elliptic or oblanceolate, base narrowed into 
the petiole, tip rounded or acute, often mucronate, glabrous or pubescent 
on the midrib above, glabrous or pubescent beneath, quite glabrous on 
both surfaces when mature. Petiole *2 — *4 inch long. Flowers white, 
*25 — *3 inch diameter in few- or iiiany-flowerecl branched cymes ‘S' — 1*5 
inches across. Branches of inflorescence, calyx-tube and -lobes puber- 
ulous. Fruit unglossed black, *2— ‘35 inch diameter, globose, contrast- 
ing with the pink pedicels. 

Occurs throughout the hills between 6,000 and 8,000 feet. Common in secondary- 
growth forest near villages and sometimes gregarious. Punjab specimens are often more 
hairy, but the description here given covers I think the variations found in this area, 
to w^hich I have confined myself owing to the confusion among the species of this genus. 
Blowers : April — June. Bruit : September— Bebruary. 

9. CotoBeaste/ Lindleyi, St^ud, Vern'. ^DJiuins, Bhotia. — A 
deciduous shrub with spreading branches up to 12 feet high ‘and 6 inches 
diameter. Bark of young stems and branches quite smooth, becoming 
somewhat rough and pale grey when older. Twigs densely grey- 
tomentose w-hen young. Leaves *8 — 2 by *5 — 1*75 inches, broadly 
elliptic or obovate, glabrescent or hairy above becoming glabrous wdien 
mature, persistently more or less tomentose beneath, base usually 
rounded, apex usually rounded sometimes retuse, mucronate- Petiole 
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• 1 — '3 inch long. Flowers white, ’3 — *35 inch diameter, in few- 
flowered branched cymes '5 — 1 inch across. Branches of inflorescence, 
calyx-tube and -lobes densely woolly- tomentose. Fruit black. 

Occurs in the dry inner valleys bordering Tibet between 7,500 and 10,500 feet. 
Found associated with deodar and blue pine, but is not common. I am a little doubtful 
wdiether this is true G, Lindleyi; it is very close to C. baciilaris, but differs from Kuinaon 
specimens of the latter in its hairier leaves and inflorescence. Flow^ers : May- June. 
Fruit : September. 

10. Cotoneaste? Mgida, Wall , — A deciduous shrub or small tree 
up to 12 inches diameter and 20 feet high. Bark pale grey. Twigs 
densely grey-tomentose when young. Leaves 2 — 4 by 1 — 1‘7 inches, 
oblong-lanceolate or elliptic, base narrowed into the petiole, apex 
rounded mucronate, upper surface glabrous or pubescent on the midrib, 
lower surface more or less woolly-tomentose especially on the midrib 
when quite young soon becoming glabrous except the midrib. Petiole 
’16 — *4 inch long. Flowers white, *2 — *25 inch diameter, in numerous- 
flowered much-branched cymes 1*5 — 2*5 inches across. Branches of 
inflorescence, calyx-tube and -lobes densely w-oolly- tomentose. Fruit 
globose, about *2 inch diameter, scarlet. 

Occurs along the Dhauli valley of North Almora at 10,000 feet. Flow^ers : July- 
August. 
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Trees, shrubs or herbs. Leaves alternate with stipules aclnate to the 
petiole or 0, or opposite and exstipulate. Flowers usoally hermaphrodite, 
regular. Calyx iisnaliy 5-meroiis, more or less adnate to the ovary. Disk 
cup-like or sometimes reduced to intra-staminal glands. Petals usually 5, 
rarely 0, usually perigyiious, imbricate or valvate. Stamens inserted with 
the petals, equalling or double their number, rarely indefinite. Carpels 
usually 2, less often 3 — 5, united in a usually 2-rarely 3— 5-celled ovary, 
with axile placentae, sometimes 1-celled with parietal placentae ; ovules 
many. Fruit an indehiscent capsule or an iiidehiscent berry. 

I.- — Leaves opposite. 

A. Flowers in large terminal corymbose cymes, 

inconspicuous, but usually with a few large 

conspicuous sterile outer flowers ... ... 1. Hydrangea. 

B. Flowers conspicuous, white, in small terminal 

inflorescences, no sterile flowers. 

1. Stamens 10. Hairs stellate ... ... 2. Deutzia. 

2. Staments 20 — iO. Hairs simple ... ... 3. Philadelphus. 

II. — Leaves alternate. 

1. Leaf-base 1-nerved. Fruit a capsule ... 4. Itea. 

2. Leaf-base 3 — 5-nerved. Fruit a berry ... 5. Ribes. 

I. HYDRANGEA, Linn. 

Erect, or climbing shrubs or trees. Leaves opposite, exstipulate. 
Flowers in terminal corymbs, the outer flowers often sterile and larger 
than the fertile inner flowers. Calyx-tube adnate to the ovary, turbinate 
or hemispherical; limb truncate or 4-5-toothed. Petals 4-5, valvate. 
Sterile flowers apetalous, but calyx-limb with 4-5 large petaloid veined 
segments. Stamenis 8 — 15, inserted at the base of an epigyiious disk. 
Ovary inferior, more or less incompletely 2 — 4-celled ; styles 2 — 4, free or 
connate at the base; ovules numerous. Fruit a membranous capsule, 
crowned by the calyx-limb and the persistent styles, 2 — 4-celled. 

I. — climber ,,, 1. altissima. 

LI. — Erect trees or shrubs. 

1. Petiole ‘5 — ^1*2 inches long. Upper surface 
of mature leaves with scattered adpressed 

hairs over the whole surface ... ... 2. aspera. 

2. Petiole 1’2 — 2' 5 inches long. Upper surface j 

of mature leaves glabrescent or puberulous on 

the nerves ... ... ... ... 3. vesUta. 
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1. Hydmagea altissima, Wall. — A large deciduous cHmberV clirub- 
ing by means of adventitious roots. Baric pale brown, flaking off in 
long papery strips. Leaves S — 7 by 2 — i'5 inches, ovate, acuminate, 
thin, membranous, serrate, glabrous except in the axils of the nerves 
and sometimes along the main nerves. Petiole 1 — 3 inches long, base 
sub-amplexicaul, hairy. Blowers in terminal hairy corymbose tricho- 
tomous cymes 4 — 6 inches across ; usually some of the outer flowers 
sterile, ‘8 — 1’2 inches diameter, with enlarged 'white suborbicular or 
broadly elliptic petaloid calyx-lobes; fertile flowers '1 inch diameter, 
greenish, scented. Bracts, the lower I'S inches long, lanceolate, 
acuminate; bracteoles ’1 inch long, linear; all caducous. Petals falling- 
off in a calyptra. Stamens 10 — 15, conspicuous. Capsule '16 inch 
diameter, subhemispheric, truncate. 

^ Occtirs tbroughont the cenf,ral and inner ranges between 5,000 and 9,000 feet. 
Common in shady ravines in oak forest. !FIowers‘: May-Jiino. 

2* Hydrangea aspera, Don , — A deciclooris shrub 5 — 10 .feet higli 
with stems up to 4 inches diameter. Bark pale buff or pale brown , peelii"f|^’ 
off in thin papery scales. Branches covered with small circular lenticels. 
Blaze *1 inch, pale greenish or pinkish. Young shoots densely adpressed- 
hairy. Leaves 6 — 10 by 2*5 — 4 inches, ellipt.ic or oblong, closely dentate, 
acuminate, base rounded or acute, with scattered adpressed liar's above, 
rather densely clothed with spreading hairs beneath, undersurface whit- 
ish, with 7 — 10 pairs of arcuate lateral nerves. Petiole *5 — 1*2 inches 
long, hairy. Flowers in terminal tomentose trichotomous corymbose 
cymes 6 — 10 inches across, the lower branches usually in the axils of 
reduced lanceolate leaves; some of the outer flowers sterile, 1-1*8 inches 
across with enlarged white suborbicular or broadly elliptic petaloid calyx- 
lobes which are sparsely hairy at first; fertile flowers ‘2 inch diameter. 
Bracts; the lower *6-‘7 inch long, lanceolate, acuminate; bracteoles 
*1 — *3 inch long, linear-lanceolate ; all densely hairy and caducous. 
Petals expanding, not falling off in a calyptra. Capsule *1 — *15 inch 
diameter, subhemispheric, truncate. 

Occurs on tbe slopes of the main Himahyan range between 4,f000 and 7,000 feet, 
Eatber scarce, usuoJIy found in shady moist, ravines. Tlie leaves turn yellow before 
falling. Elowers : July. Fruit : December — February. 

3. Hydrangea yestita, JValL — A large deciduous shrub 5 — 15 feet 
high or occasionally a small tree up to 3 feet girth and 20 feet high. 
Bark pale brown, rough, exfoliating in small somewhat corky scales. 
Twigs quite smooth, pale brown, with prominent distant circular raised 
lenticels and large pith. Blaze ‘25 inch, white, with a rather slimy 
juice* Leaves 6 ^12 by 3*5 — 5 inches,, broadly ellipt.ic, closely dentate 
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the teeth mticroiiate, shortly aciimiiiate, base iisii ally aciite rarely siil 
" cordate, puberulous above becoming dull greeai and glabreseent 
mature, rather densely white-tomeiitose beneath, with 8— 11 pairs < 
.arcuate secondary nerves; Petiole 1*2— 2’5 inches long, hairy, pink c 
red, grooved, base sub-amplexicanl. Flowers in terminal tomentos 
trichotomous corymbose cymes 6—8 inches across; some of the oute 
flowers sterile, 1-1*8 inches diameter with enlarged white suborbicula 
or broadly elliptic petaloid calyx-lobes. Petals expanding, not falling oi 
in a calyptra^ Capsule *1 — ‘15 inch diameter, sub globose, the uppe 
third truncate and crowned by a disk formed by the bases of the (iisuall;; 
3) persistent styles. 

Occurs on tile slopes of tlie main Himalayan range between 8,000 and 11,000 feet 
Fairly common in silver 6r and karslm forests on north aspects. The leaves turn brigh 
yellow be'bre falling. Flowers: July-August. Fruit: November-Decernber. 

'' 2.': DBUT^IA, T/mnb. , 

Deciduous shrubs, iisiially clothed with stellate hairs. Leaves 
opposite ; stipules 0. Flowers hermaphrodite, white, axillary, solitary ox 
corymbose. Calyx-tube carnpanulate, adnate to the ovary, thickened 
and hardened in fruit; lobes 5, yalvate. Petals 6. Stamens 10, rarely 
12— 15,^ filaments often, with 2 teeth. Ovary 3 — 5-celled, inferior; 
styles 3 — 5 ; ovules numerous, axile. Capsule splitting septicidally from 
, below upwards into separate carpels wliich dehisce at the apex, but 
remain attached to the axis. 

Leaves green beneath. Calyx-lobes blunt ... 1 . corymhosa. 

Leaves grey beneath. Calyx-lobes acute ... ... 2. staminea. 

1. Deutsia corymbosa, R, Br. — A deciduous shrub 5 — 10 feet high. 
Bark smooth, cinnamon-coloured , or pale buff , peeling off in papery 
masses. Leaves 1*5 — 3*6 by *7 — 1*5 inches, ovate-lanceolate, long- 
acuminate, closely serrate, sparsely hairy on both sides or glabrous 
beneath, hairs .stellate, lower surface green not glaucous. Petiole *1 — *4 
inch long. Flowers ‘5 — *75 inch diameter, white, faintly scented in; 
erect, open, tgrminal, trichotomous, corymbose panicles 1*6 — 3 inches, 
long. Pedicels slender, *2 — *4 iuch long. Petals obovate. Capsule 
*2 inch diameter, truncated globose, stellately hairy. 

Occurs along the main Himalayan range between 7,000 and 10,000 feet, but has 
not been recorded from the central and outer ranges. Fairly common in shady ravines 
and dense forest. Flowers : May -June. 

2. Deutzia staminea, J2. Br. Vern. Gugti, NG. Dhaniala, NG. , 
and EE. — deciduous slirub 4- — 8 feet high with stems up to 1 inch 
diameter. Bark pale brown, rough, rather fibrous. Leaves 1 — 3 by 
"4 — 1'5 ruches, lanceolate or ovate-lanceolate, acuminate, minutely 
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serrate, scabrid above, grey-tomentose beneath, liairs stellate. Petiole 
•1 — ‘3 inch long. Flowers ‘6 — 1'3 inches diameter, white, usually sweet- 
scented, in terminal' trichotomous panicles 'o— 2'5 inches long. Pedicels 
• 1 — '2 inch long. Calyx-teeth triangular to linear-lanceolate, acute. 
Petals oblong. Capsule ‘1 — ‘16 inch diameter, truncated globose, 
stellately hairy. 

Occurs throughout the hills between 3,000 and 8,500 feet. Very common, usually in 
open situations, Flowers : April— June. 

jD. macrantha, H. f. & T. is the name given to a plant collected at 5,600 feet, below 
Binsar in Almora by Straehey and Winterbottom. The inflorescence is described in the 
F. B. 1 as a large 8-flowered corymb, with linear calyx teeth, but in other respects 
the description does not materially differ from that given above for JD. staminea. I have 
seen the type specimen at the Eew Herbarium and I believe it to be only a large- 
flowered and vigorous form of B. staminea. 

3. PHI.LADELPHUS, Linn. 

Shrubs. Leaves opposite, exstipulate. Calyx4ube turbinate, 
adnate to the ovary; lobes 4, rarely 5, valvate. Petals 4, rarely 5, con- 
volute in bud. Stamens 20 — 40, inserted under the edge of the epigyft- 
ous disk. Ovary 3 — 5-ceIled; styles 3—5 ; ovules numerous. Capsule 
turbinate 3 — 5-ceIled; dehiscing loculicidally. 

Philadelphus tomentosus, Wall. Syn. P. coronarius^ 
var. tomentosus, G. B. Clarke.— A deciduous shrub 6 — 12 feet 'i^igh with 
stems up to 2 inches diameter. Bark pale brown, slightly rough, exfoliat- 
ing in thin strips. Leaves 2 — 4 by ‘8 — ^2 inches, ovate-lanceolate, long- 
acuminate, irregularly and rather distantly serrate, thin, membranous, 
glabrous above when mature, glabrous or tomentbse and paler beneath, 
hairs simple; lateral nerves 2 pairs, sub-basal, arcuate. Petiole '3 — ’5 
inch long. Flowers *6 — ^1’4 inches diameter, white, fragrant, 3 — 7 at 
the ends of the branches, 3 terminal with or without 1-2 pairs in the axils 
of the upper leaves. Pedicels *3 — ‘5 inch long. Capsule ‘5 by ‘3 inch, 
the basal two-thirds enclosed within the calyx-tube with its persistent 
lobes, the upper free portion rounded and terminating in the persistent 
styles. Seeds minute, numerous. 

Occurs along the slopes of the main Himalayan range between 7«000 and 9,000 feet, 
but not recorded from the central and outer hill ranges. Batlier scarce. Generally in 
shady forest. Flowers : May— July. Fruit : October-Hovember. 

4. ITEA, Linn. 

Shtubs or trees. Leaves alternate, petioled. Flowers in racenaes. 
Calyx-tube adnate to the base of the ovary; lobes 5. Petals 5, perigyn- 
ous, white, valvate. Stamens 5. Ovary half-superior, 2 - 061 ^; ovules 
many, axile. Capsule many-seeded, splitting through the dissepiments 
ani the style. 
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Ites BHtanSi -A shrub or small tree up to 16 feet high and 

stem up to 6 inches diameter. Bark fairly smooth, reddish-brown. 
Blaze ’1 inch, white or pinkish. Branches lenticellate. Young shoots 
glabrous or pubescent. Leaves 4— 6 by 1*6— 2*6 inches, elliptic-oblong 
or elliptic, acuminate, serrate, glabrous on both surfaces or softly pubes- 
cent beneath, with scattered hairs on the nerves above when young, 
thin, glossy above when mature (and beneath also in the glabrous form), 
with i~7 pairs of arcuate secondary nerves and numerous fine transverse 
veins between. Petiole ‘5— *9 inch long, glabrous or pubescent, Flowers 
*1 — '15 inch long, pale greenish, in fascicles of 2— 5, in long slender 
drooping spike-like terminal racemes 4—9 inches long. Pedicels *05 — ‘1 
inch long, pubescent. Sepals and petals persistent. Capsule *1 inch 
long, splitting into 2 valves which adhere by the bases and stigma. 

Occurs probably throughout the area, though not yet recorded from some Divisions. 
It is found between 2,000 and 6,000 feet and is rather scarce. The glabrous form has 
been found in the outer ranges, the hairy form in the inner ranges. Flowers ; May-June. 

^ 6. EIBES, Lmn. 

Shrubs mostly deciduous, sometimes prickly. Leaves simple ; 
stipules 0. Flowers usually small, hermaphrodite or polygamo-dioecious, 
in racemes, rarely solitary or clustered. Calyx 4-5-merous, the tube 
adnate to er produced above the ovary, lobes more or less petaloid. 
Petals 4-5, inserted at the mouth of the calyx-tube. Stamens 4-5. Ovary 
inferior, 1-ce lied ; styles 2, more or less united ; ovules numerous on two 
parietal placentai. Fruit a berry tipped with the persistent calyx, 

T. — Prickly. Flowers solitary or clustered ... ... I, GrossuJaria. 

II. — Unarmed. Flowers in racemes. 

A. Calyx-limb short, spreading. 

, 1, Leaves sticky-glandular with obtuse lobes ... orientate, 

2. Leaves with few or no glandular hairs and 
acute lobes. 

(u) Leaves 1-2' 6 inches long ... ... 3. glaciah. 

{h) Leaves 2’ 5 — 6 inches long ... ... 4. acuminatum. 

B. Calyx-limb campanulate or tubular ... 6. ruhmm. 

!• Ribes Gressularia, Linn. Vern, Ghapchu or Lipchi, Bhotia. 
Eng. The G-ooseberry . — k stiff erect deciduous shrub 4-5 feet high, 
armed beneath the buds with 1 — 3, usually 3, straight strong prickles 
up to *7 inch long. Bark dark grey, exfoliating in papery rolls. Twigs 
furrowed, pubescent or tomentose when young, bearing inconspicuous 
gland-tipped Tiairs or prickly bristles. Leaves crowded on dwarf shoots 
*5 — ^1*6 inches broad, orbicular, obtusely 3 — 5-Iobed, lobes inciso-crenate, 
slightly hairy on both sides, basal nerves 3 — 7, Petiole *5 — 1 inch long, 
pubescent, sometimes glandular. Flowers *2~*3 inch diameter, bisexual, 
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• .usually, solitary, on short pubescent bracteate peduncles. Calyx adnate 
. to. the ovary, .bristly-glandular; lobes spreading, gi-eenish-white tinged 
with pink. Petals erect, white. Fruit a berry, '5 inch long, ovoid, 
; . glandular-hairy. 

Occurs aloug the imierinost dry ranges of hills bordering Tibet between 9,000 and 
11,500. feet. Fairly coinmon in open blue pine forest. Flowers : May-Jiiiie. Fruit : 
" August- September/ 

' 2. Ribes orientale, Desf. Vern. Darhdg, Bhotia. (but also used 

for other species of Ribes ). — An erect deciduous shrub 4-5 feet high. 

^ Twigs reddish-brown, pubescent^ glandular, sticky. Leaves '5 — 1*5 
inches broad, orbicular or reniform, obscurely 3 — 5-lobed, lobes iuciso- 
crenate, clothed on both sides with minute pubescence mixed with 
scattered coarse sticky-glandular' hairs, basal nerves 3 — 5. Petiole *2 — 1 
inch long, stout, pubescent and glandular. Blowers *15 inch long, 
purplish-brO'Wn, polygamo-dioecious, in erect racemes ‘5 — 1*5 indies 
long. Pedicels *05 — *15 inch long, rather densely clothed witli glandular 
and simple hairs. Berries *2-*3 inch diameter, gloliose, (.aang^^-red, 
sparsely hairy and glandular. 

Occurs aloug the innermost dry ranges of hills Ijorderipg Tibet between 9,500 and 
11,500 feet. It is found growing on open stony ground. Flowers ; April — June. Fruit : 
July-August. 

3. ' Ribes glaciale, Wall. Vern. Darbia, G and A (but alfeo used 
for other species of Ribes ). — An erect deciduous shrub 6 — 12 feet higli 
with stems up to 3 inches diameter. Bark dark grey or blackish, smooth 
' on young stems, but becoming rough and peeling off in loose papery 
rolls on old stems. Twigs glabrous or with scattered hairs. Leaves 
1-2*5 inches long and broad, usually 3 — 5-lobed, lobes usually acute 
or acuminate, sharply inciso-serrate, the lower often yery small, base 
cordate truncate or rounded, glabrous or with scattered glandular hairs. 
Petiole ‘5 — 1*75 inches long with scattered glandular hairs, often tinged 
pink. Racemes erect, bracteate; males ‘8 — 2*75 inches long; females 
'2 — 1 inch long, 3 — 15-flowered. Bracts '1 — *25 inch long. Blowers 
pinkish- or greenish-brown, *2 inch diameter, glabrous or slightly pubes- 
cent. Calyx-lobes oblong with 4 — 6 nerves, often branched. Petals 
'minute. Style bifid. Ovary more or less glandular. Berries globose 
] or obovoid, *2 inch diameter, red, glabrous, oir pedicels up to M inch 
' long. 

-Occurs throughout the central and main Himalayan ranges between 8,000 and 
1^,000 feet. Common and often found growing on rocky or boulder-strewn ground, 
f frequently associated with silver fir and Betula utilis. Occasionally found growing epiphy- 
tically near .thehase o£^ some large trunk. . Flowers : May June. 

, . JRjbes acuminatum, Wdl,. — ^An erect deciduous shrub 5-6 feet 

'.high with sterns up to 1’5 inches diameter. Bark pale brown, rough, 
exfoliating in thin papery rolls. Twigs glabrous or with ted glands. 
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Leaves 2*5 — 6 by 2*5 — 5 incbes, usually 3 — 5-lobed, lobes usually acata 
or acuminate, sharply inciso-serrate, base usually cordate, glabrous pubes- 
cent or with scattered glands. Petiole 1-2*25 inches long, glabrous or 
pubescent, with scattered glands. Eacemes erect, bracteate; males up 
to 4 inches long; females ‘5 — 1 inch long, 3 — 10-flowered. Flowers 
reddivsh-brown or purple, glabrescent or pubescent. Calyx-lobes ovate- 
ligulate, 3-nerved. Petals minute. Style bifid at the tip. Ovary 
glabrous or pubescent and glandular-hairy. Berries globose or ellipsoid, 
glabrous pubescent or with scattered glandular hairs, on pedicels up to 
‘15 inch long. 

This species lias been collected by Duthie in the forest aboye Shinkola, by Strachey 
and Winterbottom near Dwali, and by Mr. E. Ef. Parker between Tithla and Oalia, all in 
the Almora District, at elevations betAveen 8,500 and 10,000 feet. It is sonietimes found 
growing more or less epiphyticaJly on tree trunks or on rocks. The distinctions between 
this plant and R. (jlaciale^ Wall, are at present a little obscure. The character of the 
size of the leaf will be a good field character if found to be constant, but this admittedly 
requires confirmation. The neuration of the calyx-lobes also requires tether study before 
it can be qiiotsd as a definite distinction. 

;§. Ribes rabrarn, Lbm. Yem. Khnkdlia, (but also used 

for other species of Rihes). Eng. The Eed Currant. — A deciduous shrub 
6 — 8 feet high witli spreading erect or somewhat procumbent stems up to 
1*5 inches diameter. Bark reddish-brown or blackish peeling off laterally 
in papery rolls, with prominent scattered lenticels. Blaze ‘2 inch, pink 
or white, with peculiar cellular structure due to fibrous bands running 
in two directions at right angles. Twigs glabrous or nearly so. Leaves 
2*5 — 7 by 3 — 8*5 inches, cordate, 3 — 5-lobed, lobes usually acute or 
acuminate, inciso-serrate, 3 — 5-nerved at the base, clothed above with 
scattered stout pale hairs or nearly glabrous, hairy in the axils of the 
nerves beneath, dull green above and pale beneath. Petiole 1‘5 — 6*5 
inches long, broadened and often fimbriate at the base, pink. Flowers 
*3 inch long, greenish-yellow or brownish-pink, bisexual, in pubescent 
eglandular pendent racemes 1 — 7 inches long. Calyx glabrous. Berries 
*25 inch diameter, red or black. 

Occurs throughout the .central and inner ranges between 8,000 and 11,500 feet. 
Fairly common and somewhat gregarious in shady forest. Flowers: May- June. Fruit: 
October. * 
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XXXVI— RHIZOPHOEACE ^ 

Trees or shrubs. Leaws opposite, entire or rarely toothed ; stipules 
caducous. Flowers regular, usually hermaphrodite, axillary, rarely 
solitary. Calyx-tube more or less adnate to the ovary, rarely free; lobes 
4 — 14, valvate, persistent. Petals as many as the calyx-lobes and shorter 
than them. Stamens usually twice as many as the petals, often in 
pairs opposite to them; anthers usually 2-celled. Ovary 2 — 5 -celled or 
■j -celled by suppression of the septa; ovules usually 2 in each ceH ; style 
simple; stigma simple or lobed. Fruit usually leathery, indehiscent, 1- 
celled, 1-seeded. Embryo sometimes germinating while the frait is on 
the tree. 

CARALLIA, i?or 5. 

Trees or shrubs. Leaves entire or serrulate, glabrous. Flowers 
small, in 3-chotomous axillary branching cymes; bracteoles at base of 
calyx mrnute. Calyx-tube campanulate ; lobes 5—8, valvate. Petals 
t'y — 8, inserted on a creniilate disk, clawed, entire or bifid, toothed or 
lacerate. Stam-^ns twice the number of the petals and inserted with 
them on the disk. Ovary semi-mferior, usuallj^ 3 — 5-ceIled; ovules 2 
in each cell; stigma 3 — 5-lobed. Fruit small, usually 1-celled, 1-seeded, 
indehiscent. 

Garallia integemma, DC.— A small evergreen glabrous tree up to 
6 feet girth and 60 feet high, but usually smaller, with horizontally 
spreading branches. Bark pale brown, rough, thickly corky with shallow 
cracks or sometimes with deep corky ridges towards the base. Blaze 
*25 — ‘5 inch, rather hard, not fibrous, pale orange turning orange-brown 
on exposure. Twigs smooth, bright green, usually somewhat flattened, 
containing a large pith. Leaves 5 — 8 by 2-3 inches, broadly elliptic, 
obovate or oblong with a short blunt point, entire or sometimes serrulate 
on vigorous shoots, iJiick and rather fleshy, dark glossy green with 
conspicuous pale midrib above, pale and glossy beneath, with numerous 
indistinct lateral nerves* Petiole *2 — ‘5 inch long, stout. Flowers ‘2 
inch diameter, white, in sessile clusters terminating the stout branches 
of trichotomous axillary cymes *5 — 1 inch long. Frilit *2-‘3 inch long, 
ovoid, crowned by the persistent calyx. 

Occurs in the subhimalayan tract up to 2,000 feefc. Scarce. It grows in swamps 
and along the banks of streams, and often sends up strong root-suckers. Aerial roots 
sometimes develop on the stem up to a height of about 10 feet from the ground. They 
are branched and grow to about 3 feet in length and 2 inches diameter, with corky bark. 
Flowers : February-March. Fruit : May. 






XXXVII —OGMBBBTAOE^ , 


237 




XXXVII.— COMBRETACEiE. 

Trees a’nd shrubs, often climbing. Leaves alternate siibopposite or 
opposite, sometimes ternate, entire ; stipules 0. Flowers hermaphrodite, 
rarely unisexual or polygamous, in spikes or racemes often panicled. ' 
CaLx-tiibe adnate to the ovary and produced above it, the limb 4-5- 
lobed, the lobes valvate. Petals 4-5 or 0, inserted on the calyx, alternate 
with the lobes. Stamens as many as, or twice as many as, the calyx- 
lobes, in 2 series. Ovary inferior, l-celled, usually crowned with a 
lobed disk; ovules usually 2-3, sometimes more; style subulate; stigma 
simple. Fruit coriaceous or drupaceous, generally indehiscent, angular 
or winged, sometimes crowned by the persistent calyx. 

I. — Trees. 

1. Flowers in spikes. Fruit large ... 1. Tenninalia, 

•2. Flowers in globose heads. Fruit small ... 2. Anogeissus. 

II. — Undershrubs or climbers ... ... ... 3. Comhretum, 

1. TEEMIN' ALIA, Lmu. 

Trees.* Leaves alternate or subopposite, often with glands on the,, 
petiole or on the lower part of the midrib beneath. Flowers small, . 
green or white, in solitary or panicled spikes; hermaphrodite or some- 
times the upper flowers of the spike male, the lower female. Calyx- 
tube ovoid or cylindric, constricted above the ovary; limb campanulate 
with 5 valvate lobes. Petals 0. Stamens 10 in two series, the 6 upper . 
alternate with the calyx-lobes, the 5 lower opposite them. Disk 5-lobed, 
villous. Ovules 2-3. Fruit drupaceous or dry, indehiscent, endocarp 
4-5-angIed, or pericarp produced into wings. 

I. — ^Fruit drupaceous, not winged. 

1. Ijeaves alternate, crowded towards the ends of 

the branches. Spikes simple ... ... 1. belerica, 

2. Leaves mostly subopposite, scattered along the 

branches. Spikes mostly panicled ... 2. cliehuU, 

II. — ^Fruit winged. SfSikes mostly panicled ... ... 3. tomentosa, 

I have not included T. Arjuna^ W. and A. as it has not to my knowledge yet been 
found wild or self-sown within our area. The leaves and fruit generally resemble those ; 
of T. tomentosa, but the former are glabrous. The pale grey or greenish smooth bark is ! 
also characteristic. 

1. Terminalia belerica, Roxl. Vern. Bahera, Gen. — k large 
deciduous tree up to 12 feet girth and 120 feet high. Bark dark bluish- 
grey with silvery or pale ashy patches, slightly rough with a few long' 
vertical fissures exfoliating in irregular small scales. Blaze •7— ’O. inch,. 
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soft, shortly fibrous, pale dirty yellow clarkeniiig on exposure, the 
turning black on the blade of a knife. Leaves 3— 8 by 2— 6 inches 
alternate, crowded towards the ends of the branches, broadly elliptic or 
elliptic-obovate, puberulons when young, glabrous when mature, coriace- 
ous, pale beneath, margins entire, subacute or acuminate, base narrowed 
and often unequal. Petiole 1—4 inches long, very rarely glandular. 
Flowers ‘5 inch across the stamens, pale greenish-yellowy in solitary 
axillary and extra-axillary interrupted spikes 3—6 inches long. Drupe 
1— 1‘3 inches long, o]>ovoid, grey- velvety containing a large rugose stone 
surrounded by rather dry greenish tissue. 

Occurs throughout the subhimalayan tract and central and outer hill ranges up to 
4,000 feet. Very common on open grazing grounds below the hills; also fairly common 
in saUforests. Flowers: April — ^June. Fruit : Apr il-May. 

2. Terminalia chebula, Vern. Haira, Gr. Harar, BD. — A 

small or medium-sized deciduous tree up to 7 feet girth and 75 feet high. 
Bark brown, rough, with shallow vertical cracks exfoliating in -irregular 
■woody strips and scales. Blaze ‘4— ‘8 inch, soft, shortly fibrous, 
reddish-brown wdth a narrows inner layer yellow, the latter darlcening on 
exposure, juice turning purple or black on the blade of a knife. Leaves 
3 — 7 by 2-3*5 inches, subopposite or sometimes alternate, broadly eliiplic- 
oblong, glabrous when mature, usually acute, base usually rounded often 
unequal. Petiole ‘5 — 1 inch long, often wdth 2 or more glands on the 
upper side near the top. Flowers *2 inch across the stamens, pale 
yellowish- white, all bisexual, in axillary and terminal often panicled 
spikes 1*5 — 5 inches long, pubescent or tomentose. Drupe 1 — 1*5 inches 
long, usually obovoid, yellowish-green, smooth, glabrous, with a large 
thick stone. 

Ocears throaghoat the area ap to 5,500 feet. Common in sal forests and in the 
dry miscellaneoas forests of the hills, bat in the latter case it is usually only a small 
tree. Flowers : April — ^June. Fruit : January — ^IMarch. 

3. Terminalia tomentasa, Wight and Am. Yem. Asln, Gr. Sdj 
or Shdj, A. Sain, BD. — A medium-sized or large deciduous tree up to 12 
feet girth and 100 feet high. .Bark dark grey, brown or blackish, often 
tinged blue with fungus, rough, with rather deep irregular fissures. 
Blaze 5 — 1*2 inches, very fibrous, bright pink pr reddish, but paler 
towards the interior, with a viscid juice wdiicli turns purple on the blade 
of a knife. Young parts with yellowish-brown pubescence. Leaves 
5 — 9 by 2*5-4 inches, subopposite or the upper alternate, oblong or 
elliptic-ovate or obovate-oblong, glabrescent above, more or less tomen- ’ 
tose beneath, coriaceous, entire or serrulate, obtuse or shortly pointed, 
base often cordate, midrib- beneath often with 1-2 glands. Petiole 
*3~*4' inch long. Flowers *25 inch across the stamens, dull yellow, 
bisexual, in erect axillaiy and terminal densely ' pubescent spikes 3 — 8. 
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ixiches long, the terminal panicled. Frnit 1*5— 2 inches long with 5 
broad coriaceous wings, the wings over *5 inch broad with horizontal 
striations. 

Occurs throughout the area up to 4,SOO feet. Very common in the subhimalayau 
tract and in valleys in the outer hill ranges. A frequent companion of sal. I have 
measured a tree in the Bamnagar Division 16 feet girth and 105 feet High. Flowers: 
June — ^August. Fruit : February: — ^April. 

2.' ANOGEISSUS, PFalL 

Trees or shrubs. Leaves alternate or subopposite, petioled, entire. 
Ffowers small, greenish, in dense globose heads on short axillary 
peduncles or in short cymes. Calyx-tube slender above the ovary ; limb 
cup-shaped with 5 lobes. Petals 0. Stamens 10 in two series, adnate 
to the campanulate tube outside the crenate hairy disk. Ovules 2. 
Fruits packed in dense heads, compressed, 2-winged, ending in the 
persistent calyx-tube and sometimes limb, indehiscent. 

Anogeissus latifolia, Wall. Vern. Dhama, G. BCtUi, B.D.— -A 
small %r fairly large deciduous tree up to 8 feet girth and 110 feet high, 
the stems becoming more or less deeply fluted towards the base as they 
mature. Bark smooth, pale yellowish- or pinkish-brown spotted all over 
with paler greenish-yellow depressions from which the rounded woody 
scales have recently fallen. Blaze *3-*4 inch, soft^ not fibrous, pale 
pinkish-brown in the outer half, pale yellow in the inner half, slightly 
darkening on exposure. Leaves 2 — -4 by 1-2*5 inches, elliptic, acute 
or obtuse, entire, glabrous or nearly so, with 8 — 12 pairs of distinct 
secondary nerves. Petiole *3 — *5 inch long. Flower-heads *25— ‘3 inch 
diameter, on short axillary peduncles, one or more from the same leaf- 
axil, often branched. Fruit about *2 inch long excluding the beak and 
nearly as much across the wings, yellowish-brown, beak as long as or 
longer than the nucleus. 

Occurs throughout the subhimaiayan tract and central and outer hill ranges up to 
4,000 feet. Very common and sometimes gregarious on southern aspects; a frequent 
associate also of sal. The foliage turns purple or purplish-red with the advent of the 
cold weather and remains so till it falls in February or March. Flowers : May-June. 
Fruit: February -March. 

",3. COMBEETUM, Lmn. 

Shrubs, usually straggling or climbing. Leaves entire, opposite, 
petioled, sometimes alternate or ternate. Flowers polygamo-dioecious, 
spicate, the spikes often panicled, sometimes with large white petaloid 
bracts. Calyx-tube constricted above the ovary; lobes 4-5, Petals as 
many as the calyx-lobes and inserted between them, sometimes 0. 
Stamens twice as many as the calyx-lobes, in two series. Ovules 2 — 5. 
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Fruit -dry, usuaJIy indeliiscent, with ;4-& ridges ’or wings, the wings 
chartaceous. ^ 

A cliiabiDg slirub, Flowers 5-meroxis ... ... 1. decandnm. 

An erect iinderslirub. Flowers 4-merons ... ... 2. nanum, 

ComtoetaM decasidram, Boxb,—A large scrambling or twining 
evergreen climber. Young parts silky ‘■pubescent. Ijeaves op]>osite, 
3 — 5 by 1‘5 — 2'5 inches, elliptic-oblong or elliptic; abroptly acinninate, 
glabrous or sometimes adpressed-hairy when mature, lateral nerves 6 — 8 
pairs, arcuate, prominent beneath. Petioles ‘2 — ^‘4 inch long. Flowers 
’2 inch diameter, greenish- white, in dense rusty-villous spike-like 
racemes '5 — 1*5 inches long, the racemes arranged in large terminal 
panicles in the axils of leaf-like creamy-white bracts 1-2 indies long. 
Fruit 1-1*2 inches long, elliptic, with 5 tough papery brown wings 
*2 — ‘25 inch broad. 

There are no specimens at Debra Dun from our a,rea, nor, have I seen any at 
Kew. Since however Duthie from his flora seems to have considered its occurrence un- 
doubted, I have thought it best to include it. It is likely to occur in the snbliimalayan 
tract or in the outer hills at low elevations. Flowers : November-December. Fruit : May. 

2. Combretum nanum, Buch.-Ham. — ^A:n underslivub seudi/Ig up 
annual woody erect shoots 1-2 feet high from a stout rootstock. Leaves 
opposite and alternate, 2 — 4 by 1'2 — 2‘5 inches, broadly elliptic, ovate 
or obovate, entire, coriaceous, glabrous, with 3 — 5 paii-s of arcuate 
lateral nerves. Petiole ‘1 — '4 inch long. Flowers '25 in^h diameter, 
white, fragrant, in simple or few-branched dense erect ternimal racemes 
1 — 4 inches long, often terminating short leafless shoots which have 
arisen direct from the rootstock. Stamens much ex.serted. Fruit 1- 
1'5 mches long, ellii^tic, pink or crimson, with 4 tough papery wings 
*3 — '5 inch broad. 

Occurs throughout the area up to 4,000 feet. Apparently not very common. It 
is h sometimes found in dry chir forests, also on burnt areas such as fire lines in the 
suWontane forests. Flowers : March- April, Fruit : May-June. 


m 


xxxvm.—irmTAOEM , 


XXXVIII.—MYRTACE^. 

Trees or shrubs, rarely herbs. Leaves eiitira, opposite or alternate, 
iisiially with an intraiiia.rginal nerve, and dotted with pellucid glands; 
stipules none or minute.. Flowers regular, hermaphrodite or rarely 
polygamous, solitary or in cymes or corymbs. Calyx-tube adnate to the 
ovary and sometimes produced above it; limb 4-5-lobed. Petals as maxiy 
as the lobes of the calyx, inserted on the margin of the disk or the 
mouth of the calyx-tube, imbricate, sometimes connate and falling as 
a calyptra. Stamens many, inserted 'within the petals in one or more 
rows. Ovary inferior or semi-inferior, 1- or more- but usually 2-cell6d, 
with many ovules. Fruit various, baccate drupaceous or capsular and 
opening by as many valves as there are cells. 

Leaves glabrous on both surfaces, often pellucid-dotted. 

Ovary 2-celled ... ... ... ... 1. Eugenia. 

Leaves pubescent beneath, not pellucid-dotted.' Ovary 

many-celled ... ... ... ... 2. Psidium. 

1. EUOENIA, Lh7n. 

Trees or -"shrubs. Leaves opposite, usually glabrous. Flowers 
usually in 3-chotomous cymes. Calyx-limb 4-5-lobed. Petals 4, 
rarely 5, sometimes calyptrate. Stamens numerous. Styles simple. 
Ovules many in each cell, but only 1-few developing. 

I. — Secondary and intermediate nerves very fine, close, 
numerous and nearly straight, 

1. Flowers *3 — *5 inch across the stamens, appear- 

ing March — May ' ... ... 1. Jambolana^ 

2. Flowers *8 — 1*2 inches across the stamens, 

appearing November-December ... ... 2. frondosa. 

II. — Secondary nerves 8 — 13 pairs only, arched ... 3. operculata. 

. !• Biigenia Jambolana, Lamk. Vern. Jciman, Gen. Phalenda, 
a'enerally used for cultivated varieties. A large evergreen glabrous tree 
op to 12 feet girth and 100 feet high. Bark pale brown, slightly rough 
on old stems with shallow cracks and depressions exfoliating in woody 
scales. Blaze 1‘5 inches, fibrous, red or pinkish-brown, the juice 
turning purplish-black on the blade of a knife. Leaves very variable, 
usually 3— 6 by 1’5— 2'5 inches, lanceolate elliptic-oblong or broadly 
ovate-elliptic, acute acuminate or subobtuse, coriaceous, smooth and 
shining above, with numerous close parallel fine secondary nerves 
uniting to form an intrarharginal vein. Pet’ole '3 — 1 inch long,- 

ehannelled. Flowers '3 — '5 inch across, wh.itish, fragrant, sessjle, 
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ai'i’aiiged mostly in threes in trichotomous panicles 1'5 — 4 i'nches long 
which usually appear from the scars of fallen leaves, but sometimes in 
the leaf-axils. Calyx-tube •1--2 inch long, turbinate ; limb truncate or 
obscurely 4-lobed. Petals united into a thin membranous calyptra. 
Fruit variable in size up to 1 inch long, ellipsoid or oblong, crowned with 
the truncate calyx-limb, black with pink juicy pulp. 

Occurs throughout the area up to 4,000 feet. Common in most types of forest except 
the very dry areas, often abundant and gregarious in swampy or moist localities. Flowers : 
March — May. Fruit : Junc-duly. 

2* Eugenia frondosa, Wall Yarn. DrMa, H.— A mediurn-sized 
or large tree attaining B .feet girth and fiO feet high. Bark pale brow.n, 
silvery in patches^ roiighish and exfoliating in irregular woody scales 
when old. Blaze *6 — ‘9 inch, very fibrons, pinkish or reddish-brown, 
the juice turning blue on the blade of a knife. Leaves 4 — 7 by 1*5 — 2‘75 
inches, elliptic or elliptic-oblong, abruptly sub-caudate, base usually 
acute, coriaceous, dark glossy green above, pale beneath; secondary 
nerves very numerous, indistinct, uniting to form an intramargiiial vein. 
Petiole *4 — ‘8 inch long, channelled. Flowers ’8 — 1*2 inches across, 
white, faintly scented, arranged mostly in threes in trichotoinous 
panicles 1 — 2'5 inches long, which are mostly terminal and axillary 
only rarely from leafless axils. Calyx-tube *26 inch long, turbinate ; 
limb truncate or obscurely lobed. Petals united into a thki mem- 
branous calyptra. Fruit *5 — *7 inch long, oblong, purplish-black. 

Occurs in the outermost hill ranges between 8,000 and 4,000 feef, bin. has not been 
recorded west of the Naini Tal cartroad, though found along this road. Easily confused 
with £J. Jamholana when only seen in leaf. It grows on the banks of streams and does 
not appear to descend to the Bhabar. Flowers ; November-December. Fruit ; April-May. 

3. Eugenia operculata, Roxb, Vern. Paiman, SGr. — Picmian or 
Rai-jdman, BD. — small or medium-sized tree up to 7 feet girth and 
60 feet high. Bark pale brown, slightly rough, exfoliating in irregular 
woody plates. Blaze *8—1*1 inches, soft, very fibrous, but fibres short, 
pinkish-brown often pale, the juice turning purple on the blade of a 
knife. Twdgs smooth, green, more or less compressed. Leaves 4*5 — 10 
by 2*75 — 4*5 inches, broadly elliptic or obovate, apex rounded or with 
a short obtuse acumen, base rounded or cuneate, entire, glabrous, rather 
thick, wdth 8 — 13 pairs of arcuate secondary nerves, dull green above 
and below. Petiole *5 — 1*3 inches long. Flowers about ‘3 inch across, 
white, sessile, ternate, in trichotomous panicles 2 — 5 inches long, mostly 
from old leaf-scars. Petals united to form a calyptra. Berry *3-*4 
inch long, globose or ellipsoid with truncated concave tip. 

Occurs throughout the subbimalayan tract and outermost hill ranges up to 4,000 
feet. ^ Fairly common in grassy glades in sal forest, also not uncommon in sal forest itself, 
especially the moister parts. The leaves have a pleasant aromatic smell when crushed, 
^d turn bright shades of orange and red before falling from December to February, 
Flowers : April-May. Fruit : August- September, 
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2. mmiUM, Lmn. 

Trees or shrubs. Leaves opposite, entire, not dotted. Flowers 
large, white, on 1- or few-flowered axillary peduncles. Galyx urceolate 
or obovate, separating valvately into 4-5 lobes when in flower. Petals 
4 or 5, free. Ovary many-celled, with numerous ovules in each cell. 
Pruit a globose ovoid or pyriform berry, usually crowned by the calyx- 
limb. 

1. Psidinm Guyava, Lmn. Vern. Ammd, Gen, Eng. Guava. 
— A large evergreen or subdeciduous shrub, sometimes a smaU tree up 
to 3 feet girth and 25 feet high. Stem irregularly fluted when old. 
Bark quite smooth, pale pinkish-brown or buff with grey patches, ex- 
foliating in very thin wnody plates. Blaze *l-'2 inch, cheesy, not 
flbrous, whitish or pinkish-brown usually tinged with chlorophyl outside, 
the juice turning purple on the blade of a knife. Leaves 4 — ^6 inches 
long, oblong or elliptic-oblong, entire, glabrous above, pubescent beneath, 
pelliurid- punctate, lateral nerves 10 — 20 pairs, promiaenf beneath, 
strongly curved near the edge and joined by iutramarginal veins. 
Petioles *1 — *3 inch long. Flowers 1-1*5 inches diameter, white. 
Peduncles *5 — 1*5 inches long, axillary, 1 — 3-flowered. Calyx-tube 
adnate to the ovary and produced above it, the upper free portion 
entire, closed^ in bud at length bursting irregularly into lobes. Fruit 
a globose or pyriform berry 2 inches long or more. 

Indigenous to Mexico, but cultivated througbout the area up to 5,500 feet, and 
sometimes found seH-sown usually near habitations. The leaves usually turn reddish- or 
pui-plish-brown before falling. Flowers during the hot weather. 
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XXXIX.— LECYTHIDACE^. 

Trees. Leaves alternate, entire or shortly tootlied, usually crowded 
at the ends of the branchlets ; stipules 0. Flowers large, solitary or in 
axillary or terminal racemes. Calyx-tube enclosing the ovary ; lobes 
usually 4 — 6, rarely 2-3, valvate or imbricate. Petals 4 — ^6, rareh 
more or 0. Stamens many in several series. Ovary 2"—6- rarely more- 
celled, many-ovuled. Fruit a woody, fleshy or fibrous berry, with 1 or 
many seeds. 

CAEEYA, Roxb, 

Trees or a small iindershriib. Leaves crenate-serrate, crowded at 
the ends of the branches. Flowers large, showy, in racemes or inter- 
rupted spikes. Calyx-tube campaniilate or funnel-shaped, hardly pro- 
duced beyond the ovary ; limb 4-Iobed, the lobes imbricate. Petals 4, 
imbricate. Stamens very numerous, in several rows, slightly connate 
at the base. Ovary inferior, 4-5-celled, crowned by the annular disk. 
Fruit a- large globose fibrous berry with numerous seeds. 

Careya arborea, Roxh. Vern, KumhM, Gen.— A small or medium- 
sized deciduous tree up to 6 feet girth and 50 feet high. Bark brown 
or sometimes blackish, slightly rough with shallow longitudinal cracks, 
exfoliating in irregular pieces. Blaze ‘7 — 1*3 inches, very fibrous, dark 
often bright reddish-brovvn, the juice turning purple on the blade of a 
knife. Leaves approximate at the ends of the branches, 6 — 15 by 3 — 7 
inches, broadly obovate -or obovate-oblong, apex rounded or shortly 
acuminate, crenate-denticulate, rather membranous, glabrous, dull. gj*een 
above, with 10 — 18 pairs of secondary nerves; the blade gradually 
narrowed at the base into a petiole 0 — ‘7 inch long. Flownrs 3 — 5 inches 
diameter, sweet-scented, sessile, in stout terminal spikes, each flower 
subtended by a large elliptic central bract and two smaller linear latera.l 
ones. Calyx ‘7 — 1*2 inches long, thick, with rounded lobes. Petals 
2-3 inches long, oblong, fleshy, pale greenish tinged with pink, soon 
reflexed. Stamens conspicuous, '5 — 2*5 inches long, both the short in- 
nermost and the long outermost, sterile, white except the basal half of 
the outermost row^s w^hich is bright red. Fruit 2*5 — 3 inches diameter, 
globose, green, glabrous, crowned with the calyx-tnbe. 

Occurs in the subliimalayan tract and outermost liiii ranges up to ‘2,500 feci. 
Common in sal fores". The leaves turn orange, red or purplish-brown before faliiDg 
between January and April. Flowers : March-April. Fruit : July. 
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XL.— MELASTOMACE.E. 

Herbs or shrubs, sometimes climbing, rarely trees. Leaves opposite 
or rarely whoiied, often ribbed from the base; stipules 0. Flowers 
3‘egular, Iiermaphrodite. Disk sometimes present. Calyx-tube free or 
partly or entirely adherent to the ovary; limb 4-5-lobed, sometimes 
calyptrate. Petals as many as the calyx-lobes, inserted on the margin 
of the tube, imbricate. Stamens as many or often twice as many as 
the petals and inserted with them; connective often appendaged near 
the base. Ovary usually 4-5-celled, rarely 3, 6 or 1 ; ovules usually 
numerous. Fruit usually enclosed in the calyx-tube, capsular or baccate, 
dehiscent irregularly or by slits at the top of the cells, usually many- 
seeded. 

OSBECKIA, Linn, 

Herbs or shrubs, usually erect, branches usually 4-angled. Leaves 
opposite or sometimes ternate, entire. Flowers terminal, solitary 
capitai^ or panicled, often conspicuous. Calyx-tube much produced 
beyond the^ ovary, usually covered with simple or compound bristly 
hairs; lobes 4 or 5, alternating with as many appendages. Petals 4 or 
5, usually broadly obovate. Stamens 8 or 10, equal or subequal, all 
similar. Ovary semi-inferior, 4-5-celled, bristly at the apex, ovules 
numerous. Fruit a capsule opening by pores at its apex. 

Osbeckia stellata, Wall. — Ati erect deciduous shrub 3 — 6 feet high 
with rather softly woody and spreading stems up to 1 inch diameter. 
Bark smooth, pale brown. Twigs obscurely quadrangular, scabrid, 
rather densely clothed with adpressed rigid swollen hairs. Leaves 
opposite, 3 — 6 by 1-2*5 inches, lanceolate or elliptic, entire, acinuinate, 
clothed above and on the nerves beneath with rather scattered short 
stout bristly hairs, membranous, with 5 strong basal nerves prominent 
beneatli and running longitudinally down the blade. Petiole *5 — 1 inch 
iong, bristly. Flowers 2 — 2*5 inches diameter, deej) pink or mauve, in 
terminal and axillary spikes ‘5 — 1*5 inches long. Calyx 1 inch long, 
densely clothed with matted stellate bristles; tube ovoid. Stamens 
bright yellow, curved. Capsule *4 — *7 inch long, ovoid-obiong, included 
within the densely bristly yellowish-brown calyx-tube which is produced 
beyond tl\e (‘upsnle. 

OccurH; ibroughout the hiils between 4,000 and 6,500 fec(. Fairly common in open 
i’orcbi Jiiid on wteep rocky ground. Flowers : July — Septein])cr. Fruit : April — June. 
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T]’ee3, shrul3s or herbs. Leaves iisimlly opposite, rarely alternate 
or verticellate, entire; stipules 0 or minute. Flowers hermaphrodite, 
usually regular, solitary or in axillary dichasia, sometimes paniculate. 
Calyx-tube persistent; lobes 3 — 6, valvate, often with accessory appen- 
dages alternating wdth them. Petals as many as the calyx-lobes, alter- 
nate with them, inserted on the’ mouth of the tube, sometimes 0, 
frequently claw^ed and wrinkled. 'Stamens as many as, or twice as 
many as, the calyx-lobes or very many, inserted on the calyx-tube. 
Ovary free, 1 — 6- rarely many-celled ; ovules numerous on large axile, 
rarely parietal placentae. Fruit dehiscent or indehiscent, coriaceous 
or capsular, opening by valves or irregularly, usually many-seeded, 

^ I. — ^Plowers perigjnoas.v Stem unarmed. 

1. Flowers zygomorpliic. A shrub ... ... 1. Woodfordia. 

2. Flowers regular. A tree ... ... 2. Lagerstrcenia. 

II. — Flowers epigynous. Stem often thorny ... ... 3. Punica, 

1. WOODFORDIA, Salisb. 

Shrubs, often arborescent. Leaves opposite, with black dots on the 
undersurface. Flowers in short axillary racemes, rarely solitary. 
Calyx-tube slightly curved, contracted above, oblique near the mouth; 
lobes 6, short, with short accessory appendages. Petals 6, very small. 
Stamens 12, usually much exserted, the alternate ones longer. Ovary 
sessile, 2-ceIled. Fruit a membranous capsule included in the calyx. 
Seeds numerous. 

"J' WoodfoMia fmticosa, Kmz, Syn. Woodfordia floribunda, 
Salisb. Vern. Dhaula, Gen .' — An evergreen or subdecidiious shrub 
with spreading stems usually 4— -8 feet high, but rarely up to 20 feet 
high and 6 inches diameter. Old stems irregularly fluted with fairly 
smooth pale brown bark. Blaze '15 — ‘2 inch, pink. Twigs smooth, 
slender, often pendent. Leaves distichous, rarely in whorls of 3, 2 — 4 
by '8 — 1‘5 inches, lanceolate oblong-lanceolate or ovate-lanceolate, 
usually acuminate, base rounded or cordate, glabrous above w^hen mature, 
pale and more or less pubescent on the nerves and with numerous black 
dots l)eneath, lateral nerves 6 — 12 pairs prominent beneath and joined 
by intramarginal veins, sessile or nearly so. Flowers *5 — *7 inch long, 
in dense axillary paniculate cymose clusters', the flow^'ers usually opening 
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after the subtending leaves have fallen. Calyx large, tubular, red- 
Stamens much exserted ; filaments red. Capsule globose, breaking up 
irregularly and enclosed within the calyx-tube. 

Occurs througboiit the area up to 6,500 feet. Abundant and often gregarious in 
dry secondarv scrub forest, also common in open cJiir forests. The leaves usually turn 
red or purplish before falling, Flowers : February — ^April. Fruit : April-May. 

2. LAG-ERSTEffiMIA, Limu 

Trees or shrubs. Leaves opposite or the iipperiiioist alternate. 
Flowers often large and showy, ia axillary racemes often forming 
terminal panicles. Calyx-tube campaiinlate ; lobes 6, valvate. Petals 
6, sometimes more, inserted on the top of the calyx-tube, clawed, the 
blade wrinkled. Stamens numerous, inserted near the base of the calyx- 
tube; filaments long. Ovary sessile, 3 — 6-celled; style long, curved. 
Fruit an ellipsoid loeplicidal woody capsule, 3 — G-valved. 

Lagerstroemia parviflora, Roxb, Yarn. Dliaura or Dhmiri, BD. 
Kath-dhaura, SGr. Gohar-dhaum. K and E. — A medium-sized deciduous 
tree up to 7 feet girth and 50 feet high. Bark rugged owing te long 
thin woody strips remaining half-detached, otherwise smooth, pale 
pinkish-brown, sometimes with blackish portions. Blaze *35 — ‘5 inch, 
rather shortly fibrous, pale pinldsh-browm, a narrow innermost layer 
white but rapidly turning pnrple on exix)sure, juice turning purple on 
the blade of a knife. Leaves distichous on horizontal shoots, aiTanged in 
4 rows on erect shoots, opposite, 2*5 — 5 by 1-2 inches, narrowly elliptic, 
oblong or ovate-lanceolate, acute or acuminate, entire, coriaceous, 
glabrous or glabrescent abbve and finely pubescent beneath when young, 
usually glabrous pu both sides when mature, pale glaucous beneath 'with 
6 — 10 pairs of secondary nerves. Flowers *3 — *5 inch diameter, white 
in lax, axillary and terminal, trichotomous copious leafy panicles. Cyme- 
branches and pedicels very slender. Calyx-tube cupular, smooth. 
Capsule ‘7 — ^1 i.rich long, ellipsoid, polished, the base partially embraced 
by the enlai'ged and woody calyx-tube. 

Occurs throughout the subhimalayan tract and outer biii ranges up to 3,000 feet. 
Very coiumon in the dry miscellaneous forests of the Bhabar and often associated with sah 
Flowers : April — June, Fruit : December- January. 

3. PUNIGA, LimL 

A large shrub or small tree, branches often spiity- Leaves oppo»sit€, 
subopposite or clustered, entire. Flowers axillary, solitary or several 
clustered together. Sepals 5 — 7, connate in a campaniilate coriacecuB 
calyx, below adnate to and above produced beyond the ovary. Petals 
5 — 7, wrinkled. Stamens numerous, inserted round the mouth of the 
calyx. Carpels many, 2-seriate, connate in a . many-celled inferior 
ovary; ovules numerous. Fruit a berry with a hard rind. 
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Punica Gi^natuM, Linn, Vem. Darim^ HD. Etig. 
Pomegranate. — A deciduous shrub or occasionally a small tree up to 3 feet 
girth and 20 feet high. Bark grey or pinkish-brown, smooth, exfoliating 
in thin woody plates and sometimes giving old stems a roughish ap- 
pearance. Blaze *16— ‘25 inch, cheesy, not fibrous, pale yellow often 
tinged with chlorophyl outside. Branches and esi-)ecially adventitious 
shoots often thorny. Leaves 1-2*5 inches long, oblong, obovate or 
elliptic-lanceolate, glabrous, minutely pellucid-punctate, shining above, 
bright green beneath, base narrowed into a very short petiole. Flowers 
1*5 — 2 inches long and as much across, mostly solitary, sometimes 2 — 5 
together, terminating short shoots. Calyx-tube tliick and coriaceous with 
5 — 7 lobes. Petals scarlet. Berry globose, 1*5 — 3 inches diameter, 
with coriaceous woody epicarp and crowmed with the persistent calyx- 
lobes. 

Indigenous in the Punjab Himalaya and cultivated throughout the area of this 
iiora up to 5,500 feet. Though apparently not indigenous in our area, it has frequently 
run wild in the vicinity of habitations in the hills. Flowers ; April — June. Fruit : July — 
Sepl^mber. 
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XLII.— SAMYDACE^. 

Trees or shrubs. Leaves alternate, rarely opposite, simple, often 
with pellucid glands; stipules small or 0. Flowers regular, usually 
hermaphrodite, small, in axillary or subterminal fascicles racemes or 
panicles. Calyx coriaceous, persistent, tube sometimes adaate to the 
ovary ; lobes 3 — 7, imbricate or valvate. Petals as many as the calyx- 
lobes or 0, perigynous. Stamens definite or indefinite, often alternating 
with staminodes, sometimes fascicled opposite the petals. Ovary 1- 
celled, superior or half-superior ; ovules many, on 2 — 5 parietal placentae, 
h'ruit a loculicidal 2 — 5-valved capsule. 

CASEARIA, Jaeq. 

Shrubs or trees. Leaves alternate, with transparent glands, usually 
both gs dots and lines; stipules small. Flowers small, greenish-yellow, 
in axillary fascicles (Indian species); pedicels jointed, surrounded by 
many scale-like bracteoles. Calyx inferior, deeply 4-5-lobed; lobes im- 
bricate. Petals 0. Stamens normally twice as many as the calyx- 
lobes, eSternating with as many staminodes tufted at their apex, the 
stamens and* staminodes forming a ring attached below to the calyx- 
tube. Ovary free. Fruit a succulent, 3- or rarely 2-valYed capsule, 
angled or ribbed when dry. 

Leaves and twigs glabrous. Stipules ’6 inch long ... 1. graveolens. 

Leaves and twigs tomentose. Stipules minute ... 2. tomentosa, 

1. Casearia graveolens, Dalz. Vern. Narwa, G. Nana, H. Pi'pri 
or Pimperi, G and A, — A deciduous shrub 5 — 10 feet high or ]ess 
frequently a small tree up to 3 feet girth and 30 feet high. Branches 
spreading horizontally and somewhat enlarged at their junction with the 
main stem. Bark pale brown or pale ashy, slightly rough, exfoliating 
in small iri’egular soft pieces. Blaze ‘3 — ’5 inch, rather hard, not fibrous, 
uniformly pale orange or pale yellow finely streaked with pale orange. 
Young shoots glabitms. Leaves 4 — 8 by 2 — i inches, broadly elliptic, 
obtuse or shortly acuminate, entire or crenate-serrate, giabrous, with 
8 — 12 pairs of lateral nerves. Petiole *2 — *5 inch long. Stipules about 
*0 inch long, caducous. Flowers ‘2 inch diameter, green, in dense 
clusters from the axils of fallen leaves. Pedicels short. Fruit *7 — 1 
inch long, ellipsoid or ovoid, ribbed, yellow. 

Occurs throughout the area up to 5,000 feet. Common in sal forest where it 
attains its largest dimensions; it also thrives on dry southern aspects with scattered low 
scrub fnn^st. in the lulls. The leaves are usually tinged purple or turn a deep purplish- 
brown from January to March. Flowers : May- June. Fruit : June- July. 
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2. Casearia ■ tomentosa, Eoxh, ' Yern. OMUa, Clen.— A' small 
evergreen or subdecidnoiis tree up to 6 feet girtli and 50 feet high. 
Branches spreading horizontally. Bark dark brown, rather rough, with 
shallow reticulate cracks, exfoliating in small irregular woody scales. 
Blaze *35 — ‘7 inch, rather hard, not fibrous, pink to purplish-red wdth 
a band of pale orange or yellow of varying width towards the interior. 
Twigs tomentose. Leaves 2;5 — 7 by 1*6 — 2*7 inches, oblong or the 
smaller ovate or elliptic, acute, more or less crenate-serrulate or subentire, 
tomentose especially on the nerves beneath, with 8 — 10 pairs of lateral 
nerves. Petiole *3 — ‘5 inch long. Stipules minute, caducous. Flowers 
‘2 — *25 inch diameter, yellowish-green, in dense axillary (lusters on the 
new shoots. Fruit ‘7 — 1*2 inches long, ellipsoid, green. 

Occurs throughout the subhimalayan tract arid central and outer hill ranges up to 
3,000 feet. Common in sal as well as miscellaneous types of forest. Leaves sometimes 
turn red or orange before falling, and I believe invariably become spotted with patches of 
dead brown tissue about January before the leaves fall. Flowers : March — ^May. Fruit : 
April-May. 
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XLIII.— CUCUEBITACEiE. 

Herbs, rarely shrubs, prostrate or climbing by means of tendrils 
spirally twisted. Leaves alternate, simple or lobed or palniately or 
pedately divided ; stipules nsually 0. Flowers regular, monoecious or 
dioecious, yellow or white, solitary pamciilate or racemose. Calyx-tube 
usually ndnate to the ovary ; limb 5- rarely 3— 6-lobed. Petals as many 
as the calyx-lobes, free or gam ope talons, sometimes lobed or •fimbriate. 
Sta-mens inserted at various levels on the calyx-tube, normally 5 but 
usually eoirnate in pairs so that only one remains free (in which case 
there a]>pear to be two stamens with 2-celled anthers and 1 with a 1- 
celled anther) ; anthers free or connate ; in male flowers staminodes often 
present. Ovary inferior, usually 1-celled, often spuriously 3-celled; 
style 1 ; stigmas 3 — 5 ; ovules usually many. Fruit a berry, entirely 
succulent or finally with a hard rind, rarely entirely dry, iiidehiscent or 
dehiscing by valves or by a circumscissile lid. 

TETCHOBANTHER, Lmn, 

’Herbaceous or woody climbers. Tieaves entire or palmately lobed, 
rarely pinnate; tendrils 2 — 5-fid. Flowers white, dioecious, rarely 
monoecious, males usiiall)^ in long racemes with a solitary female or 
male at the base from the same axil, or females separate. Galyx-tnbe 
long, cylindric, dilated above; lobes 5. Petals 5, connate at the base, 
margins long-fimbriate. Stamens 3 ; anthers usually connate ; in male 
flowers staminodes 0. Ovary wflth 3 parietal placentae ; ovules many ; 
stigmas 3, entire or bifid. Fruit smooth, indehiscent. Reeds many, 
compressed. 

Trichosanthes palmata, fio.rb. Yern. Indarain, SG-. and EE. 
Tldru, NCr. — A large deciduous climber witli stems up to 4 inches 
diameter and 50 feet high, often forming dense masses of drooping 
foliage, climbing means of tendrils. Bark pale grey or pale yellowish- 
brown, with many longitudinal rows of much-raised darker circular 
lenticels, otherwise smooth. Blaze *3-‘4 inch, soft, cheesy, pale 
yellowish. Tendrils with 1 — 3 branches arising from the end of a stalk 
1-2 inches long. Leaves 4 — 7 inches broad and as long or slightly longer, 
suborbiculai* or broadly ovate, deeply cordate, 3 — 7- usually 5-lobed or 
rarely undivided, the lobes acute or acuminate, denticulate the nerves 
excurrent, upper surface smooth and bright green with small pits when 
fresh but very scabrous with small round discs (cysfoliths) when dry 
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lower surface paler with cystolitlis on the nerves when dry, pubescent on 
the nerves, otherwise glabrous on both surfaces, base 3 — 5-nerved. 
Petiole 1 — 3 inches long, stout, grooved. Flowers 1‘5— 2'5 inches 
diameter, white, dioecious. Male peduncles usually paired, axillary, 
one bearing a solitary flow'er, the other racemed 3-4 inches long. Female 
I'owers solitary, axillary, on a short peduncle. Bracts fojiaceoiis '5 — I'o 
inches long, broadly obovate. Calyx-tube 1-2 inches long, the lobes 
irregularly toothed. Fruit 1'5 — 2‘5 inches diameter, ellipsoid, smooth, 
first yellow, then red streaked with yellow and finally a uniform deep 
red, with a thick tough rind. Seeds reddish-brown surrounded by. 
copious greyish-green pulp. 

Occurs throughout the area up to 6,000 feet. There are no specimens nt Dciira 
Dun from tlie submontane tract, though there is little doubt it occurs there also. It is 
fairly common In moist ravines and bordering streams in the hills. Flowers: Jimc-iJ'u!y. 
Fruit : October-November. 
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Trees or herbs. Leaves simple or pinnate, alternate; stipules 0. 
Flowers small, regular, dioecious or rarely bisexual, in fascicles racemes 
or panicles. Calyx-tube in male short; in female adnate to the ovary; 
lobes 3 — 9. Petals 0. Stamens 4 or more, usually opposite the calyx- 
lobes. Ovary 1-celled, open or closed at the apex; placentae parietal ; 
ovules numerous; styles as many as the placentae and alternate with 
them, simple or 2-partite. Fruit a coriaceous or membranous capsule, 
dehiscing, at the apex between the styles. Seeds numerous, miniite. 

DATISCA, Linn, 

Herbs or shrubs. Leaves 3-partite or unequally pinnate, the uppers 
most undivided. Flowers dioecious, axillary, clustered. Male : calyx- 
tube #very short ; lobes 3 — 9 ; stamens 9 — 25 ; no rudimentary ovary. 
Female: calyx-tube ovoid; styles 3, each divided nearly to the base 
into 2 linear stigmas. Capsule oblong, more or less 3-angled. 

Datisca cannabiua, Linn,— A. shrub with annual erect stems up to 
10 feet high i^nd 1 inch diameter and a stout woody perennial rootstock. 
Stems with a large succulent pith, but almost woody at the base, smooth, 
■green, with lenticels more or less arranged in longitudinal rove's. Side 
brandies numerous in the upper portion of the stem and iisually 6 — 18 
inches long. Leaves imparipinnate, up to 15 inches long. Leaflets -1 — 
U , the lateral opposite, the distal pair sessile the remainder asually 
shortly petiolulate ; the terminal one 4—6 by ‘5 — 1‘75 inches, larger 
than the others.; all narrowly lanceolate, caudate-acuminate, sharply 
sprrate except the tail which is usually entire, glabrous and dark glossy 
green above, glabrescent paler and glossy beneath. Flow^ers small, 
green , single or clustered in the axils of reduced 1-foliolate usually linear- 
lanceolate leaves, along the terminal portion of the main stem and of 
its upper branches. Male flowers on slender pedicels T-‘2 inch long; 
calyx deeply S-Iobed; anthers conspicuous, *1 — '15 inch long. Female 
flowers shortly pedicellate; calyx- tube about '1 inch long, campanuiate 
with 3 short spreading lobes. Capsule '2- *3 inch long, crowned with 
the calyx-lobes. • ■ 

Occurs in the hills between 3,000 and 6,000 feet. Xot very common, usually in 
damp localities on open ground, somewhat gregarious. Flowers : August-September. 
Fruit : Octoher-Hovember. 
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Herbs shrubs or trees with usually succulent stems; branches often 
thickened, striated or angled. Leaves usually represented by tufts 
of spines or by prickles or small tubercles ; stipules 0. Flowers regular, 
hermaphrodite, solitary. Calyx-tube adnate to the ovary; lobes 3-many, 
small, imbricate. Petals many, free or shortly united at the base, 
imbricate. Stamens very many, free or adnate to the base of the petals. 
Ovary 1-celled ; ovules numerous ;style simple ; stigma 2-many-rayed. 
Fruit a succulent berry with pulpy placentse. 

OPUNTIA, mil. (Phc Pricfc/?/ Pears,) 

Shrubs; branches jointed, the joints fleshy, flattened. Leaves 
small, %lindric or subulate, caducous leaving axillary scars or ^'areoles’’ 
from which arise very numerous fine barbed bristles and often one or 
more larger prickles or spines. Flowers showwy yellow orange or red, 
from the «rinar'ginal or apical areoles. Outer calj^'x-lobes adnate to the 
ovary. Outeripetals sepaloid, inner petaloid. Ovary of many connate 
carpels ; stigmas many. Fruit pyriform, bearing areoles. 

Opuntia monacantlia, Haw . — A succulent jointed shrub 3 — 8 feet 
high, with the internode-libe portions of the axis between the articula- 
tions much compressed obovate to oblanceolate and bright green. 
Leaves *25 inch long, brown, caducous. i\Teoleg bearing 1 — 3 straight 
spines, usually 1-2*5 inches long and one often larger than the others, 
with a tuft of silky hairs about *2 inch long at the base. Flowers 
2-2*5 inches long and about 3 inches across, yellow. Corolla spreading, 
rotate, the outer segments short ovate-acute, the inner spathniate acute 
denticulate. Stamens yellow, short. Pistil longer than the stamens. 
Fruit pyriform, truncate and deeply depressed at the apex, bearing tufts 
of glochidia on the outside. 

TMs species has been coilecfeed in the Naini Tal Division and is I believe the 
species which occurs fairly commonly in cultivation or run wild throughout the hills up to 
5,000 feet. Opuntia Dillenii, Haw. is recorded from Almora by Strachey and Winter- 
bottom, but the identification in this case may have been incorrect. The two are very 
similar. According to Parker the joints of Dillenii are dull bluish or greyish-green. 
Haines mentions that in monacantha the spines are deciduous except one large one 
(rarely 2-3) on each areole whilst in Dillenii several large spines usually remain on each 
areole, the largest of which is sometimes curved. Moreover in Dillenii the number of 
spines in each areole may ultimately vary up to 6 whilst in monacantha they do not 
apparently exceed 3. These Opuntias are indigenous to America. 
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XLVI.— ARALIACEiE. 


Trees and sliriibs , sometimes climbing , rarely herbs , glabrous or 
stellately pubescent, frequently prickly. Leaves alternate, rarely 
opposite, simple or compound; stipules adnate to the petiole, rarely 0. 
Flowers regular, hermaphrodite or polygamous in umbels, umbels 
usually racemed or panicled. Calyx-tube adnate to the ovary; limb 
truncate or with small teeth. Petals usually 5, rarely more, valvate or 
siib-imbricate, sometimes calyptrate. Stamens as many as and alternate 
with the petals, inserted round an epigynous disk. Ovary inferior 2- 
many-celled; ovules solitary in each cell; styles as many as the cells, 
distinct or united. Fruit coriaceous or driiT)aceoiis. 


I. — Leaves simple, lobed or not ... ... 

II. — Leaves tripinnate, very large 

III. — Leaves digitate. 

1. Stems usually armed with pridrlcs. 

(a) Leaflets glabrous or with simple hairs 

(b) Leaflets stellately hairy beneath ... 

2. Stems unarmed. 

(a) A large climber or, if erect, the leaflets stel* 

• lately hairy beneath ... ... 

(b) Erect. Leaflets glabrous 

IV. — Leaves pinnate. Leaflets 6 ... ... ... 


1. Hedera, 

2. Heteropanax. 

3. Aralia. 

4. Brassaiopsio. 

6. Heptapleurum. 

6. Macropanax. 

7. Pentapanax. 


1. HELEEA, Lm7i, 


Climbing shrubs or small trees. Leaves simple or lobed, glabrous, 
exstipulate. Flowers polygamous in panicled umbels. Pedicels not 
or very obscurely jointed. Calyx-margin 5-toothed or subentire. Petals 
5, valvate. Stamens 5. Ovary 5-celIed ; styles connate. Fruit globose. 

Hedei»a Helix, Linn. Eng. Ivy. — ^An evergreen climber with stems 
up to 3 — 5 inches diameter and 40 feet high, climbing by means of adven- 
titious roots which are often so numerous towards the base as to 
completely conceal the stem. Bark fairly smooth, pale brown, lenti- 
cellate. Blaze T5— '25 inch, very shortly fibrous, pale yellow. Leaves 
alternate, very variable; on flowering shoots 2 — 4 inches long, usually 
not lobed, very variable in breadth, base usually narrowed; on sterile 
shoots usually with 1 — 5 pairs of lobes and usually cordate bases; all 
coriaceous, glabrous. Petioles slender, '5 — 5 inches long. Flowers 
‘25 — ‘4 inch diameter, polygamous, green, in globose pedunculate umbels ; 
umbels terminal, solitary or 2— 6 in corymbs; peduncles and pedicels 
clothed with minute stellate hair's. Pedicels *2 — *4 inch long. Petals 
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triangular with a raised ridge down the centre on the inside, soon 
recurved. Beny '3 inch diameter, globose, greenish-yellow or orange- 
yellow, with fleshy exocarp. 

Occurs throughout the hills between 3,000 and 9,000 feet. Very common in shady 
forest. Flowers: September- October. Fruit : March — ^May. 

2. HETEEOPANAX, Seem. 

.An iina;rined tree. Leaves pmnateiy decompound. Bracts small, 
persistent; pedicels not jointed under the flower. Flowers polygamous, 
calyx-margin nearly entire.. Petals and stamens 5. Ovary 2-ceIled ; 
styles 2, distinct. Fruit 2-seeded. 

Heteropanax fragrans, A small erect evergreen tree up to 2 

feet girth. Leaves tripinnate, 3-4 feet long and 2-3 feet across. 
Leaflets 3 — 6 by 1‘5 — 3 inches, elliptic or elliptic-ovate, shortly acumi- 
nate, base rounded sometimes oblique, entire, glabrous. Petiolules 
0 — ‘4 inch long. Flowers ‘15— ‘25 inch diameter, yellow, fragrant, in 
dense globose umbels racemed on the branches of an erect panidle 
18 — 24 inches long which is clothed with a deciduous rusty stellate 
scurf or tonientum. Pedicels ujo to ‘1 inch long, lengthening in fruit. 
Fruit *3 — ‘4 inch diameter, strongly compressed at riglit angles to the 
septum. ^ 

Occurs throughout the subhimalayaii tract and outer hill ranges up to 4,900 feet. 
Not common. Flowers; November-Becember. Fruit : February. 

3. AEALIA, Lrrm. 

Herbs shrubs or small trees, often prickly. Leaves alternate or 
whorled, digitate pinnate or compoiind-pinpate ; stipules small. Flow^ers 
often polygamo-dioecious ; pedicels often jointed close under the flower. 
Calyx truncate or 5-lobed. Petals and stamens 5. Ovary 2— 5-celled : 
styles 2 — 5, free or shortly connate ait the base. . Fruit 4-5-GeIled and- 
angled or subglobose and 2-3-cel'led. 

Aralia cissifolia, Griff. — An erect or siiberect deciduous shrub 2—6 
feet high and stem up to 1 inch diameter. Bark pale brown, fairly 
smooth. Stems often armed, especially in the lower portion, with 
scattered weak prickles about ‘1 inch long, often forming a semicircular 
ring below an arrested side branch. Leaves alternate, digitate, ofte,n 
fascicled on arrested side shoots. Petiole 2‘5 — 7 inches long, smooth, 
terete, base sheathing. Leaflets 3 — 5, the ^terminal slightly the 
largest 2*6 — 6 by ‘7 — 2‘25 inches, elliptic-lanceolate or oblong-lanceo- 
late, acuminate, base acute, finely and closely biserrate, the serratures 
apiculate or acuminate, glabrous or with short scattered stout hairs 
on both surfaces, membranous, pale dull green above, somewhat 
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glaucous beneath. Petiolules 0 — *1 inch long. .Flowers ’2 — *3 inch 
diameter, greenish-yellow, 4-and S-merous, in solitary axillary ped- 
unculate many-flowered umbels. Peduncles 1-2 inches long. Pedicels 
‘15 — *25 inch long, glabrous or pubescent. Berry ‘25 inch diameter, 
globose, glabrous. 

Occurs throughout the centrarl and inner ranges between 8,000 and 10,000 feet. 
Fairly common and somewhat gregarious in shady forest usually on north aspects- 'pie 
semicircular ring of prickles when present originates at the base of the partly sheathing 
petiole and persists after the leaf has fallen. The crushed leaves have a foetid smell 
Flowers : May- June. Fruit: July-August. 

4. BPASSAIOPSIS, Dene, ayid Planch. 

Large shrubs or trees, glabrous or tomentose, armed or not. 
Leaves digitate palmate or angled, stipulate. Umbels in compound 
panicles ; bracts often persistent ; pedicels rising from a dense cluster 
of persistent bracteoles, not jointed under the flower. Flowers often 
polygamous. Calyx 5-toothed. Petals and stamens 5. Ovary 2-celIed ; 
styles 2, united. Fruit 1-2-seeded. 

Brassaiopsis aculeata, Seem. — ^A shrub or small tme up to 3 feet 
girth and 15 feet high. Stems and branches armed with stout sharp 
prickles up to *35 inch long. Young shoots dlothed with rusty-brown 
tomentfim. Bark fairly smooth, pale brown. Blaze '3 — '35 inch, soft, 
pale yellowifth. Leaves 1-2*5 feet long, alternate, digitate, approximate 
at the ends of the rather stout branches. Petiole 4 — 18 inches long, 
terete, the base dilated and stem-clasping. Leaflets 5 — 9, the central 
6 — 12 by 1‘5 — 3 inches exceeding the lateral, oblanceolate, acuminate, 
base acute and usually oblique in the outermost pair, serrulate, densely 
clothed on both surfaces with yellow stellate hairs when young, glabrous 
above when mature, thin. Petiolules *1 — *5 inch long. Flowers 
"25 — ‘3 inch diameter, pale yellowish -green, in many-flowered globose 
umbels. Umbels solitary and terminal or racemed on the somewhat 
deflexed branches of a stout erect panicle 6 — 12 inches long. Panicle- 
branches *5 — 3 inches long. Bracts at th‘e base of the branches ‘15 — *25 
incii long, ovate, acuminate, tomentose, persistent. Pedicels *2 — ‘5 inch 
long, scurfy-hairy* springing from a dense cluster' of hairy persistent 
bracteoles *05 inch long. Berry *25 inch diameter, globose. 

Occurs tbroiigbout the hills between 2,000 and 6,000 feet. Eather scarce. Usually 
in shady and moist ravines in forest. Flowers: January— March. Fruit: May- June. 

5. HEPTAPLEUEUM, GesHn. 

Trees or large shrubs, sometimes scandent, without prickles. 
Leaves digitate, rarely uni-foliolate or twice digitate. Umbels panicled 
or in branched racemes, bracts woolly, pedicels not jointed under the 
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^ Flowers 5— lO-usually o-6-merous (including the carpels) . 

Style vei'y short and clavate or scarcely developed. Fruit 6-6-angled. 

Erect.. .Leiiflets with secondary nerves deejily impressed 
above, sieliafceiy hairy beneath ... ... ••• 1' impressiim. 

k cJimber. Leatiets with secondary nerves not deeply 
impressed above, glabrous beneath ... ... 2. vemilosum. 

In addition, H. elatum, C. B. Clarke, is recorded by Strachey and Winteruottoin 
from Naini Tal. I have however seen no specimens from our area in either the Dehra 
JJun or Kew herbaria and I have therefore not described it. It is a small tree with large 
digilale leaves -of 4 — 7 oblong-lanceolate leaflets which are glabrous above and glabrous 
or nearly so beneath. The nerves of the leaflets are not deeply impressed above, and 
this fact together with the glabrous or glabrescent under leaf- surface should serve in 
the field to distinguish it at once from H. impressiim. 

1. Heptapleimm impressim, C.' J3. Clarke , — A large evergreen 
shrub or small tree, the stem up to 4" 5 feet girth near the ground but 
usually branched low down, up to 30 feet high. Bark fairly smooth, 
H pale brown. Blaze ‘3 — '35 inch, white. Leaves digitate, 1-2*5 feet 

long, approximate at the ends of the stout branches. Petiole 5 — 22 
inches long, terete. Leaflets 6—11, 4 — 10 by *75 — 2 inches, ob.lanceo- 
late or sometimes narrowly oblong, shortty acuminate, base srcute, 

I coriaceous, entire or sometimes obscurely serrate in the upper half, 

clothed on both surfaces with rusty-yellow stellate pubescence w’hen 
young, g.Iabrous and dull dark green above with much impressed 
secondary nerves wdieii mature. Flow^ers in globose umbels terminat- 
ing the branches of an erect terminal densely stellate-hairy panicle 6—8 
inches long. Pedicels *1— ‘2 inch long, Iengthe.uing in fruit. Berry 
*2 inch diameter, subglobose, glabrous, crowmeS with the persistent 
style. ■ ■ ■ 

Occurs tbrougliout the central a.nd inner ranges between 7,000 and 10,000 feet. 
Bather scarce. Usually found iu moist shady situations, sometimes associated with 
Quercus semecarpijolia. 'The leaflets on young plants or on adventitious shoots are 
often deeply cut or lobed. Flowers : September. Fruit : December- January. 

2. Heptapleuram veuHlosum, Seem. Vern. Kur-simal, Gen. — 
An evergreen climber or epiphytic shrub with stems up to 4 inches 
diameter and 30 feet high, climbing by means of stout adventitious 
roots. Bark pale ashy-brown or silvery, smooth, with conspicuous 
scattered lenticels. Blaze '4-'5 inch, somewhat fibrous towards the 
interior, pale yellow or whitish, sometimes mottled with pale orange 
harder tissue in the outer half, darkening on exposure, with a peculiar 
aromatic smell. Twigs stout, smooth, green with pale brown lenticels, 
the leaf-scars appearing as horizontal lines. Leaves alternate, digitate 
Petiole 6 — 12 inches long, terete, dilated and clasping at the base. 
Leaflets 3 — 8, 3 — 6 by 1'5 — 3 inches, the middle one largest, elliptic- 
oblong, acuminate, entire, glabrous, coriaceous, shining above. Petio- 
lules '5 — 2 inches long, jointed to the blade. Flowers '3 inch diameter. 
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X^ink, polygamous, in small globose umbels, racemed on the branches of 
a terminal panicle, the branches 5— 8 inehes long and purple. Ped- 
uncles ‘6 inch long. Pedicels *1— ‘3 inch long. Berry *3-*4 inch 
diameter, globose, yellow. 

Occurs througliout tlie area between 1,000 and 6,000 feet. Common, usually in 
moist places, often climbing over precipitous rocks in shady ravines but also frequent 
on trees. Plowers : February-March. Fruit : April-May. 

6. MACEOPANAX, Miq, 

Trees or shrubs, thorny or unarmed. Leaves digitate. Mowers 
polygamous, umbelled, or rarely in heads, forming large panicles. 
Pedicels jointed at the apex. Calyx- teeth 5, distinct. Petals 5, valvate. 
Stamens 5. Disk thick, produced into the style-column. Ovary 2- 
celled ; styles united. Fruit globose or ovoid. 

Macropanax oreophilum, Miq , — A large shrub or small tree. 
Leaves alternate, 1-2 feet long. Petioles 4 — 12 inches long, terete, base 
dilated and stem-clasping. Leaflets 3 — 7, 4 — 9 by 1*2 — 2*5 inches, 
narro-vtly oblong or elliptic-oblong, acuminate, base rounded or cuneate 
often unequal, margin sinuate or crenulate with small apiculate teeth, 
glabrous, lateral nerves arcuate. Petiolules *3 — 2 inches long, those of 
the centi^al leaflets much longer than the side ones. . Flowers *15 inch 
diameter, in^ many-flowered globose umbels. Umbels racemed on 
the spreading branches of an erect terminal panicle 10 — 20 inches long, 
densely clothed with scurfy tomenturn. Panicle-branches 2 — 8 inches 
long. Bracts small, deciduous. Pedicels *05 — ‘15 inch long lengthen- 
ing in fruit. Berry *2 inch diameter, ovoid, ribbed. 

Stracbey and Winterbottom have recorded this species from Naini Tal and 
Mr, W. J. Lambert has collected it at Panwanoula in East Almora. Both records are 
from 6,000 feet. Bare. Flowers : August- September. Fruit : Decemher-January, 

7. PENTAPANAX, Seem, 

Trees or large climbing shrubs, often epiphytic. Leaves alternate, 
simply pinnate or digitate, glabrous. Flowers hermaphrodite or poly- 
gamous in compound racemes or panicles of umbels ; pedicels jointed 
under the flowers. •Calyx 5-Iobed. Petals and stamens 5. Ovary 4-5- 
celled ; styles 4-5, more or less connate. Fruit 4-5-celled with as many 
angles or ribs. 

Epiphytic. Leaflets entire ... ... ... 1- parasiticiim 

ISTot epiphytic. Leaflets serrate ... ... ... 2. Leschenaulii}. 

1. Pentapanax parasiticnm, Seem . — A scandent and epiphytic 
deciduous shrub with spreading or drooping branches 4 — 8 feet long 
and up to 2 inches diameter, sending down stout aerial roots which 
form contact with the ground and often resemble stems. Bark pale 
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or silvery brown, fairly smooth. Blaze ■l-'2 inch, very fibrous, white, 
the juice turning orange on exposure. Leaves L— 10 inches long, im- 
paripinnate ; petiole slender, not dilated at the base, raehis jointed at 
the insertion of the leaflets. Leaflets 6 , 2 — 1 by 1-2 inches, ovate or 
ovate-lanceolate, entire, acuminate, base rounded often unequal, sub- 
coriaceous, glabrous beneath, somewhat glossy above and glaucous 
beneath. Flowers '25 inch diameter, pale green, 5-or 6 -merous, poly- 
gamous, in globose pedunculate umbels which are terminal solitary 
Qj. 2 — 4 in a small panicle. Peduncle 1 — 3 inches long. Pedicels 
■3 — -5 inch long, slender. Fruit small, subglobose. 

Occurs throughout the hills between 5,500 and 8,000 feet, and in all the cases which 
I have observed it was growing on oak except once when it was found growing on the 
ground. Bather scarce. Flowers : October. 

2. Pentapanax Leschenaultii, Seem, — A deciduous shrub 4 — 10 
feet high with stems up to 2*5 inches diameter. Bark roughish, ex- 
foliating in papery pieces. Twigs with a large pith. Leaves 8 — 12 
inches long, alternate, imparipinnate. Leaflets 5, 3*5 — 5*5 by 1*5 — ^2*5 
inches, elliptic-oblong or elliptic, rather abruptly acuminate,^ base 
rounded or snboordate often unequal, cuspidate-serrulate, glabrous and 
dull green above, hairy along the nerves beneath when young especially 
along the midrib. Petiolules of lateral leaflets 0 — *25 inch l^ng. In- 
florescence a terminal panicle, the primary branches <Rub-fasGicular, 
2-3 inches long and terminating in 3— 8 umbel-bearing rays about 
*5 — 1 inch long. Umbels dense, globose. Pedicels *3 — *5 inch long. 
The branches of the inflorescence clothed with short purplish pubes- 
cence. Fruit subglobose, *15 inch diameter, strongly ribbed. 

Occurs throughout the central and inner ranges between 8,000 and 10,500 feet. 
Sometimes wedged into crevices in rocks, usually in forest. Scarce. Flowers: Jnly. 
Fruit : August- September. The plant here described is variety umbellatum which differs 
from the type in the fruit being strongly ribbed. 
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Shrubs or trees. Leaves opposite or alternate, entire or some- 
times angularly lobed or serrate; stipules 0. Elowers regular, bisexual 
or unisexual, in cymes panicles or heads. Calyx-tube adiiate to the 
ovary; limb 0 or truncate or 4—10-toothed, persistent. Petals 0 or *4-5, 
rarely many, imbricate or valvate. Stamens inserted with the petals 
at the base of an epigynous disk, usually as many as, rarely 2—4 times 
as many as the petals. Ovary inferior, 1— 4-celied ; ovules usually 
solitary; style simple. Priiit usually succiileiit, stone 1 — 4-celled or 
less cornmonlj^ with 2 pyrenes. 

I. — Mowers fasciclsd, in cymes or in heads, 

1. Inflorescence axial. Petals anthers and style 

long ... ... ... I. Alangium. 

• 2. Inflorescence terminal. Petals anthers and style 

short ... ... 2. Comus. 

II. — Flowers in large terminal panicles ... ... 3. Toricellia. 

1. ALANGIUM, Lamk. 

Tr^es or shrubs, sometimes thorny. Leaves alternate. Elowers 
white or crd^m-coloured, hermaphrodite, in axillary fascicles or cymes •- 
Calyx-limb truncate or 4 — 10-toothed. Petals 4 — 10, linear, valvate, 
thickened, recurved in flower. Stamens as many as the petals and 
alternate with them, or 2 — 4 times more. Ovary 1-2-celIed, sur- 
mounted by a disk enclosing the elongate style ; stigma capitate. 
Emit a 1-2-seeded berry, crowned by the calyx-lobes and disk. 

Leaves oblong, 1-2 inches broad. Flowers fascicled ... 1. Lamarckii. 

Leaves ovate often lobed, 3 — 6 inches broad. Flowers in 
cymes ... ... ... ... ... 2. begonifolium. 

1. Alangium Lamarckii, Thwaites. Vern. Kuilu, E. — ^A small 
subdeciduous tree up to 3*5 feet girth and 30 feet high, the short side 
branches often terminating in stout spines. Bark pale brown, roughish, 
with sliallcw cracks, exfoliating in softly fibrous or subcorky scales. 
Blaze ‘4 — ‘7 inch, slightly fibrous, pale yellow, often stippled with 
orange. Twigs whitish. Leaves simple, rather variable in size, usually 
4 — 7 hjy 1 — 2*5 inches, oblong, or oblong-lanceolate, gradually narrowed 
at the apex to a blunt point, base usually rounded and sometimes 
unequal, pubescent when young, glabrous or glabresceirt when mature 
with glandpits or tufts of hair beneath in the nerve axils, secondary 
nerves 5 — 8 pairs ascending, tertiaries more or less parallel and 
transverse. Petiole *2 — *5 inch long, tomentose. Elowers white, 
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fragrant, solitary or fascicled, axillary or from the axils of fallen leaves. 
Petals 5—10, 'S— ‘9 inch long, linear, recurved or revolute after 
expanding. Stamens nurnerous about as long as the petals, very 
villous below. Anthers ‘2 — '3 inch long. Fruit ’5— ’7 inch long, 
ellipsoid, smooth, black, crowned with the calyx and containing a large 
stone surrounded by succulent pulp. 

Occurs in dry miscellaneous forests of the Bhabar and is generally rather scarce 
tliough abundant round Tanakpur, and in parts of the Ealagarli Division. F.lowers : 
March— May. Fruit : June- July. 

2. Alangiiim begomfolmirn, Bm'M. Syn. Madea begonia: folia, 
Poxb. — A small deciduous tree. Bark .pale grey or brown, smooth. 
Blaze *3 — ‘35 inch, pale yellow closely mottled with orange. Leaves 
usually 3 — 6 by 2‘5— 6 inches, sometimes larger, broadly ovate, acii- 
minate, entire, angular or lobed or rarely without lobes, the lobes or 
angles acuminate, pubescent on both surfaces with minute hairs when 
young, becoming glabrous or nearly so above and wdth tufts of hair 
in the ne.rve-axils below^ when mature, base usually truncate or cordate 
often very oblique, 5 — 7-nerved. Petioles 1-2 inches long. FlWers 
white, in dichotomous axillary cymes 1-2 inches long. Petals 6 — 8, 
ligulate, ’4 — :*5 inch long. Stamens 6 — 8, about as long as the petals. 
Pilaments villous. Anthers ‘3 inch long. Pruit *3 — ‘4 inch loiig, ovoid 
or ellipsoid, glabrous, dark purple, succulent, containing a i^rge stone. 
Occurs throughout the hills between 3,000 and 6,000 feet. Not common. Usiiaily 
in moist ravines. Flowers : May -June. Fruit ; September- October. 

2. COENUS, Lmn. 

Trees or shrubs. Leaves opposite or alternate, entire. Flowers 
small, usually bisexual, in branched cymes or involucrate heads. 
Calyx-tube campanulate or urceolate ; limb 4-toothed. Petals 4, valvate. 
Stamens 4. Disk thick or inconspicuous. Ovary 2- rarely 3-) celled. 
Fruit drupaceous ; stone bony, 2-ceIled, 2-seeded. 

I. — Leaves opposite. 

A. Flowers in branched cymes. 

1. Leaves ovate, 2—4 inches, broad ... ... 1. macrophijUa. 

2. Leaves narrowly oblong, 1-1*5 inches broad ... €. ablonrja, 

B. Flov^ars in hemispheric heads surrounded by 4 

large yellow petaloid bracts ... ... 3. cap! lata, 

tl.— Leaves alternate. Flowers in branched cymes ... 4. controvcna. 

1. Cornus maorophylla, Wall. Vem. Khagsa, G. Kais, A.— A 
medium-sized deciduous tree up to 7 feet girth and 100 feet high. Bark 
reddish or pinkish-brown, roughish, exfoliating in loose strips and scales, 
divided up on very old stems into small polygonal plates about ‘5 inch 
across. Blaze ‘25 — '36 inch, soft, cheesy, pink. Leaves opposite and 
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distichous, 3 — 6 by 2 — 4 inches, oTate. acnminate, with short adpressed 
hairs on both surfaces, pale beneath, base usually rounded. Petiole 
‘5 — I'o inches long. Flowers ‘4 inch diameter, creamy-white, scented, 
in compact terminal branched cymes 2 — 4 inches across. Petals 
minutely adpressed-puhescent outside. Stamens shorter than the petals. 
Fruit "2 — '3 inch long, ovoid, purplish-black, slightly pubescent. 

Occurs throughout the hills between 4,500 and 7,500 feet. Common io forests of 
Qmrcus incana, Flowers: April— June. Fruit: October — February. 

According to Hemsley, vide page 333 in Few Bulletin for 1909, G. StracJieyi, Hems], 
ba.sed on specimens collected by T. Thomson at Kathi in Kumaun is also distinct from 
C. 7nacrophylla. It is said to difer mainly in the rusty pubescent inflorescence, in the 
calyx-tube being ecostate and in the conspicuous calyx-teeth. 

2. Comiis oWoBga, Wall, Yevn. Gaunta or Gauntia, G and 
A. — ^An ewrgreen shrub or small tree np to 4 feet girth and 30 feet high. 
Bark dark reddish-brown, slightly rough, with scattered circular lenticels. 
Blaze *15 — *25 inch, dark reddish-brown with an inner fibrous paler 
layer. Young shoots minutely adpressed-hairy. Leaves opposite, 4-5 
by 1-4*5 inches, narrowly oblong or oblong-lanceolate, narrowed at both 
ends, entire, shortly acuminate, minutely adpressed-hairy on both 
surfaces, with tumid glands in the axils of the secondary nerves beneath 
and sometimes in the axils of the smaller . nerves as well, somewhat 
glossy ^ove, main lateral nerves 5-6 pairs prominent beneath and 
depressed al?ove. Flowers *3- *4 inch diameter, white, fragrant, the 
disk the tips of the calyx-lobes the anthers and sometimes the tip of tlie 
style purple, in terminal branched cymes 2-3 inches across. Fruit 
* 25 — •§ inch long, ovoid, black wdth a glaucous bloom, containing a 
brown stone surrounded by siicciilent green flesh. 

Occurs throughout the hills between 4,000 and 7.000 feet. Common in hanj forest 
and most abundant and vigorous on a limestone soil. Flowers : ^ September — December. 
Fruit : April-May. 

3. Comus oapitata, Wall. Yexn. Bhamor, Gen. — A. small ever- 
green tree up to 5 feet girth and 35 feet high. Bark slightly rough, dark’ 
reddish-brown or blackish, exfoliating in small polygonal scales. Blaze 
'2 — ’4 inch, fibrous, pink or reddish sometmes finely mottled with 
orange-brown harder tissue. Twigs clothed with short adpressed pubes- 
cence. Leaves opposite, 2'5 — 4'5 by 1-1‘5 inches, oblong or elliptic, 
acute, base narrowed into the petiole, entire, dull bluish-green above, pale 
and glaucous beneath, rather densely adpressed-pubescent on both sides, 
with 3 — 5 pairs of ascending secondary nerves bearing tumid glands in 
their axils beneath. Petiole ’3 — '6 inch long, channelled, with dilated 
connate base. Flowers ‘15 inch diameter, closely packed in yellowish- 
green hemispheric heads ‘5 inch across, each head surrounded by 4 
yellow petaloid bracts, the bracteate head 2-3'5 inches dianieter. 
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Fruits coalesciiig to form a depressed globose bead '9 — 1'2 inches 
diameter, deep pink or partly orange whel! ripe, speckled with the 
remains of the flowers and containing numerous rounded brown stones 
embedded in a yellow, edible, slightly sweet pulp. 

Occurs throughout the hills between 5,000 and 7,500 feet. Fairly common in 
secondary forest on north aspects. Flowers : June- July. Fruit: Octoher-NoYember. 

5. Corims Hemsl—k. small tree up to 50 feet Mgli 

and 4 feet girth. Bark smooth, pale grey. Blaze ‘25 — ‘35 inch, pale 
yellow with orange streaks. Twigs quite smooth, yellowish-green. 
Leaves alternate, 4 — 6 by 2-3 inches, ovate or elliptic, shortly and 
abruptly acuminate, base rounded or subcuneate, glabrous and shining 
above, pale and glaucous with adpressed hairs beneath, with 6 — 8 pa.u's 
of arcuate secondary nerves. Petiole l-2‘75 inches long. Flowers *4-*5 
inch diameter, pure v'hite, unscented, in lax terminal branched cymes 
3 — 5 inches across. Petals glabrous outside. Stamens longer than the 
petals. Fruit *25 inch diameter, globose, slightly pubescent. 

This tre3 has only been found in the Nawali Eeserve of IsTorth Garhwal where it 
occurs bordering the Gunn Toll Gadhera between 6,000 and 7,500 feet. The bark, blaze, 
and alternate leaves serve to distinguish it at once from C. macrophylla for which it 
might otherwise ibe mistaken. Flowers : May. 

3. TO-EICELLIA, DC. ^ * 

Shrubs or small trees. Leaves alternate, broadly cordate. Flowers 
small, dimcious, numerous, in pendulous panicles ; pedicels short, in 
the female jointed under the flower, in the male not. Male flowers: 
calyx-tube short, usually with 5 short blunt lobes. Petals usually 6, 
rarely 3-4, concave, induplicate-valvate. Stamens usually 5, rarely 3-4. 
Disk flat. Female flowers : calyx-tube ovoid with short iiTegularly 
3 — 5-lobed limb ; petals and stamens wanting. Disk indistinct. Ovary 
3-4-celled ; style very short ; stigmas usually 3. Fruit a small 1-seeded 
drupe. 

Toricellia tilisefolia, DC . — deciduous shrub or small tree up to 
4 feet girth with spreading branches. Bark pale brown, slightly rough. 
Blaze '25 inch, w'hite. Twugs quite smooth, glabrous, stout. Leaves 
5 — ^9 by 4 — 8 inches, broadly ovate or sub-orbicular, obscurely angled br 
not, coarsely and sharply dentate, biioadly cordate, membranous, pubes- 
cent on both surfaces when young, glabrous or nearly so when mature, 
base 8-nerved the lateral pair again branching close to the base, with 
3-4 pairs of secondary nerves above the basal. Petiole 2 — 4 inches long, 
dilated ' towards the base and stetn-clasping. Flowers numerous, in 
drooping terminal panicles 8—12 inches long, appearing with the new 
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leaves. Male flowers green ■ faintly tinged with piirplisli-brown^ wiffi 
5 oblong petals and ■usually 5 conspiciioiis stamens. Bracts on the male 
inflorescence ; subtending the primary branches lanceolate acuminate 
‘4— ‘6 inch long; subtending the smaller branches '1— *2 inch long. 
Drupe *2 inch long, ovoid, purple, glabrous. 

Occurs in tiie central Mil ranges between 5,000 and 8,000 feet. Fairly common 
in East Aimora, usually in damp localities in oak forest. Flowers : April. Fruit : 
October. 
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Small trees or shrubs, erect or climbing. Leaves opposite, rarely 
ternate; stipules usually wanting. Flowers hermaphrodite, regular or 
irregular, in, cymes or panicles. Calyx adnate to the ovary; lobes 
3 — 5, imbricate. Petals connate in a tubular, funnel-shaped or rotate 
corolla, 6-fid, with imbricate lobes. Stamens 6, rarely 4, inserted on 
the corolla-tube alternately with the lobes. Ovary inferior, 2 — 8- 
(rarely 1-) celled ; style usually simple ; ovules solitary. Fruit a drupe 
with 1 — 8 cartilaginous pyrenes or a many-seeded berry. 

I. — ^Fruit l-seeded. Flowers regular. 

1. Leaves usually toothed. Calyx-limb shortly 

toothed ... ... ... ... 1. Vihttrnum. 

2. Leaves usually entire. Calyx-lobes elongate, 

feathery ... ... ... ... 2. Ahelia. 

II. — ^Fruit 3-seeded. Flowers irregular ... ... 3. Triosteum. 

•HI. — Fruit many-seeded. Flowers aften zygomorpbic. 

1. Stems solid.* Ovary 2- 8- celled ... ... 4. Lonicera. 

2. Stems hollow. Ovary 5-celled ... ... 5. Leycesteria. 

* Note. — The twigs of L. qiiinquehcularis are hollow. 

l.VIBUENUM, Linn. 

Trees or shrubs. Leaves opposite, simple or lobed ; stipules incon- 
spicuous or 0. Flowers in terminal or subterminal umbels, corymbs or 
pamcles. Calyx-tube turbinate or cylindric; lobes 6. Corolla-lobes 5. 
Stamens 5, inserted on the corolla-tube. Ovary 1 — 3-celled; ovules 1 
in each cell; stigma 3-Iobed. Fruit a dry or fleshy drupe, usually 1- 
seeded ; endocarp crustaceous, ridged and furrowed or excavated on one 
side. 


I. — ^Leaves entire or obscurely crenate. 

1. Leaves ovate or Broadly elliptic, tomentosc 
beneath 


1. cotinifolium. 


S. punctatum. 


2. Leaves oblong, glabrous except in the axils of 

the primary nerves beneath ... ... 2. coriaceum. 

3. Leaves narrowly elliptic, glabrous and clothed 

befteath with pale brown circular scales ... 3. punctatum. 
H. — ^Leaves sharply toothed or serrulate. 

A. Flowers in drooping pedunculate panicles, 

appearing after the leaves. Corolla tubular ... 4. erubescens. 

B. Flowers in erect umbellate or corymbose cymes. 

1. Flowers appearing before or with the leaves. 

(a) Corolla rotate. Leaf*base usually cordate ... S. cordifoUum. 
(&) Corolla tabular Leaf -base nsually acute ... 6. nervosum, 
2. ,, Flowers appearing after the leaves. Corolla 

rotate? 7^ sUlluJatum^ 

IS 


siellulatum* 





274 


XLVin. — CAPRIFOLIAOB^. 

1. cotinifoliiim, Don, Vein. Ghenu or Ghinwa^ Gr. 

Gabian or Gwia^ A. — deciduous shrub 5 — 15 feet high with stems 
up to 5 inches diameter. Bark pale often reddish»brown, slightly rough, 
exfoliating in very small corky pieces. Blaze *25 — ‘3 inch, cheesy, 
not. fibrous, white usually faintly mottled with orange, the whole turn- 
ing pinkish- or orange- brown on exposure. Twigs more or less stellately 
tomentose. Leaves 3*5 — 7 by 2*5 — 5 inches, ovate elliptic or suborbi- 
cular, base cordate or rounded, obscurely crenate, stellately pubescent 
on both surfaces, often glabrescent above when mature, rather rough 
above, pale beneath, thickish, nerves iippressed above and prominent 
beneath, main lateral nerves 7—10 pairs. Petiole *3 — 1 inch long. 
Flowers ‘3 inch diameter, white tinged with pink, in stellately tomen- 
tose corymbose cymes 2 — 4 inches across. Corolla-tube ‘15 inch long; 
lobes spreading. Drupe *3— ‘5 inch long, oblong, first red then black, 
shining, glabrous, containing one flattened and grooved stone embedded 
in juicy pulp. 

Occurs tliroughout .tlie hills between 6,000 and 11,000 feet. Yerj common many 
types of forest especially oak, often gregarious. The leaves usually turn purplish or pink 
before falling. Flowers : April — June. Fruit : August-— October. 

2. Yiburmim coriaceum, Blume. "Vera. Titmulia or Timula, 
G-en. Tita, NG. Kama, SG.— An evergreen shrub 6 — 12 fee* high or 
rarely a small tree up to 4 feet girth and 25 feet high*. Bark dark 
brown, slightly rough, rather mealy-corky. Blaze '2 — '4 inch, pinkish 
or white with a few reddish-brown markings, the whole turning reddish- 
brown on exposure. Young shoots puberulous, tinged purplish-red. 
Leaves 4'5 — ^9 by 1'5 — 2'75 inches, oblong, acuminate, entire, coria- 
ceous, glabrous except for tufts of hair in the axils of the primary nerve.s 
beneath, with 5 — 10 pairs of lateral nerves very prorninent beneath. 
Petiole '5 — ^^1 inch long, usually purplisli-pink. Flowers '1 inch diameter, 
white, sweet-scented, in pedunculate, umbellate, terminal cymes 3 — 5 
inches across; cyme-branches corymbose. Corolla tubular, ‘15 inch 
long; lobes small, erect. Anthers exserted, purple. Drupe ’15 — ‘2 inch 
long, ovoid or ellipsoid, dark purple with a thin glaucous bloom. 

Occurs throughout the hills between 5,000 and 8,500 feet. Very common in oak 
forest on shady aspects. The young immature leaves are very conspicuously^ glossy. If 
the leaf surface be bruised, as by bending the leaf across, the bruised surface immediately 
turns whitish due to the glazed epidermal layer flaking .off in minute white scaly pieces. 
Flowers : June — ^August. Fruit : October — December. 

3. Yibumum punctatum, Ham.— A small glabrous evergreen tree 
up to 2-5 feet girth and 40 feet high or sometimes only a shrub. 
Bark dark brown, rather rough. Blaze ’3 — '36 inch, pinkish-brown 
rapidly darkening on exposure. Young shoots covered with pale brown 
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circular scales. Leaves 4 — 8 by 1*5—3 inches, narrowly elliptic, shortly 
and rather' abruptly acuminate, base usually acute sometimes rounded, 
coriaceous, entire, clothed on both surfaces when young with pale brown 
circular scales which rapidly disappear from the upper surface but 
persist beneath, very glossy dark green above pale beneath, with 7 — 10 
pairs of lateral nerves, midrib prominent beneath. Petiole *4-— *8 inch 
long, rather stout, deeply channelled above, densely clothed with scales, 
Flowers *2 inch diameter, white, in terminal umbellate cymes 3-4 inches 
across; cyme-branches corymbose and densely scaly developing lenticels 
when in fruit. Drupe *3 — ‘35 inch long, ellipsoid, densely covered 
with scales. 

Ocotirs throa^hoTit the central and inner ranges between 5,000 and 6,500 feet. 
Bather scarce, usually in shady oak forest and ravines. Flowers: May, Fruit: Novem* 
ber-December. 

4. Yibumum embescens, TFaZL Vern. Ganni, CA.— A shrub 
6—12 feet high. Bark pale brown, slightly rough on old stems. Blaze 
*25 inch, hard, pale orange or white finely mottled with orange. Twigs 
glabrous. Leaves 2—5 by 1-2*5 inches, elliptic or elliptic-oblong, 
shortJy acuminate, base rounded or cuneate, sharply serrulate in the 
upper half more or less entire in the lower half, glabrous above, stellate- 
hairy on** the nerves beneath when young and with scattered mostly 
simple hairs fusually tufted in the nerve-axils) when mature, with 5 — 8 
pairs of lateral nerves. Petiole *3 — *7 inch long. Flowers '2-*3 inch 
diameter, creamy- white or tinged with pink, in solitary, terminal, 
pedunculate, puberulous or glabrescent, lax, drooping panicles 2—4 
inches long. Bracts ligulate, puberulous or glabrous, up to *4 inch long. 
Corolla-tube *35 — ‘45 inch long, the lobes soon reflexed. Drupe ’2-*3 
inch long, ellipsoid, glabrous, red. 

Occurs throughout the central and inner ranges between 5,000 and 9,000 feet. 
Fairly common in Central and East Almora, scarce in Garhwal. 'Usually in shady oak 
forest. Flowers : May-June, after the new leaves have formed. 

5. Yilburanm cordifolium, Wall. — A deciduous shrub or small tree. 
■Young shoots densely stellate-hairy. Leaves 3 — 5 '5 by 1'5 — 3 inches, 
ovate or elliptic, sSortly acuminate, base cordate or rounded, closely 
and evenly serrulate, sparsely stellate-hairy above and rather densely 
so beneath when young, glabrous above and glabrescent beneath when 
mature, with 7 pairs of secondary nerves prominent beneath and reti- 
culate within the inargin, with close parallel transverse tertiary nerves. 
Petiole '7 — 1*5 inches long, base somewhat dilated, densely stellate- 
hairy when young. Plowers ■3-'4 inch diameter, in stellate-hairy 
terminal itmbfellate cymes 3-3 inches across with corynabose- branches, 
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Corolla rotate, lobes spreading. Drupe '3 — -*35 iucli long, oblong, 
glabrous. 

Occurs on tie central and inner ranges east of the Eamganga between 9,000 and 

11,000 feet. Not very common, often associated with Rhododendron at about the tree 
limit. ^’lowers : May-June. Eruit : October. 

;• 6. .YibEmnm neriosum, D. . Don, Syn, F. f(Btens; J)mB: 
yern. . Telanu or Thelka, NG. — large deciduous shrub with spreading 
stems 'up to 6 inches diameter -and 20- feet high. Bark pale brown or 
dark' grey, somewhat rough and corky. Blaze *25 inch, white inside, 
pale/yeUaw mottled with orange outside. Hieaves 3 — 7 by 1*75 — 3*5 
inches, ovate elliptic oblong or obovate, acute, serrulate, glabrous or 
rnore or less pubescent on the nerves beneath, thin, membranous, base 
rounded or acute, dark rather glossy green above, pale with 7 — ^9 pairs 
of very prominent nerves beneath. Petiole *5^— 1*5 inches long, pink, 
deeply channelled above. Flower's *4-*5 inch diameter, white, white 
tinged with pink, or pink, fragrant, appearing before or with the leaves, 
in terminal erect pubescent cymes 1-2*5 inches across which are branched 
from the* base. Bracts variable, usually large. Corolla-tube ‘4 — *6 
inch long, lobes spreading not reflexed. Drupe ‘4— *6 inch long, 
ellipsoid, red. 

Occurs tbrougbout the central and inner ranges between 7,000 and li,500 feet. 
Very common in silver fir and karshu forests, often growing under dense cover. The 
leaves rarefy emit a somewhat foetid smell when crnshed. Flowers : Marcti- April. Fruit : 
Jdly-August.' ■ 

* 7. Yiburnum stelMatum, Wall, .Yern. Mdleo, NG. — A decidu- 
ous shrub '5 — 20 feet high with steips up to 6 inches diameter. Bark 
dark brown 'often reddish, slightly rough, with prominent small circular 
lentieels. Blaze *2— *35 inch, white more or less stippled with pinkish- 
brown, the whole turning orange-brown on exposure. Twigs with a, 
large pith, stellately pubescent. Leaves 3 — 6 inches long, ovate or 
ovafe-Ianceolate, long-acuminate, rather distantly serrate, dull green and 
glabrous or glabrescent except on the main nerves above, glabrous or 
slightly stellate-hairy beneath, main lateral nerves 5 — 8 pairs depressed 
above and raised beneath. Petiole *6 — ^1*2 inches long, grooved above. 
Flowers *2 inch diameter, white, strongly scented, ii> terminal stellately 
pubescent much-branched, corymbose cymes 4 — 6 inches across. Drupe 
*3 inch long, broadly oblong, red, containing one flattened and grooved 
stone embedded in an acid juicy pulp. 

Occurs tbroughout tbe bills between 5,000 and 10,500 feet. Common in oak forest 
on sbady aspects. Flowers : June — ^August. Fruit : October — ^December. 

• 2, ABELIA^ ‘Proton. 

, BhwBs/ Deayes op|)©sit@j -seHaeftfles temate, entire or toothed. 
Flowers axill?iry and terminsilj in spjaH triohotomous cymes or solitary. 


2 — 4-bracteolate. Calyx-tube narrow, striate ; limb 5-cIeft- Corolla 
tubular or funnel-shaped ; lobes 5- Stamens 4, inserted on the corolla- 
tube. Ovary 3-celIed ; style filiform ; 2 cells with several abortive ovules, 
the third with one perfect ovule. Fruit coriaceous, 1-seeded, tipped 
with the long calyx-teeth. 

Abelia triflora, R, Br, Vern. Badm, NG. Kamera, Bhotia. — 
A shrub 6 — 12 feet high or rarely a small tree up to 3 feet girth and 
20 feet high. Bark rough, exfoliating in irregular soft somewhat corky 
strips. Blaze ’1 — ‘25 inch, rather fibrous, white. Branches with deep 
and regular longitudinal fissures ‘25 — ‘5 inch apart. Young shoots 
clothed with reflexed hairs. Leaves 1‘5 — 3 inches long, lanceolate or 
ovate-lanceolate, entire or on sterile shoots often with a few coarse teeth 
or lobes, narrowed upwards from below the middle, pilose when quite 
young, margins ciliate. Petioles ‘l-*2 inch long, their bases connate. 
Flowers ‘4 — *6 inch diameter, white or tinged with pink, fragrant, in 
small bracteate 3-fl.owered cymes crowded in clusters at the ends of 
the "^branches. Central flower sessile, pedicels of the lateral *1 inch 
long. Bracts and bracteoles foliaceous. Calyx-tube with linear, 
feathery, persistent teeth *3 — *5 inch long. Corolla-tube ‘4-*5 inch 
long, spreading lobes. Fruit dry, narrowly oblong. 

Occurs J^roughout the hills between 6,000 and 10,500 feet. Common on south 
aspects in shrubby forest or in. open forests of deodar, cypress or oak. Scarce on the 
outer ranges and perhaps only found round Naini Tal, where however it is common on 
the limestone which seems to suit it. Flowers : May -June. 

3. TEIOSTEUM, Linn. 

Herbs or undershxubs. Leaves opposite, sessile, connate. Flowers 
whorled in short terminal spikes (axillary in the non-Indian species), 2- 
bracteolate. Calyx-tube ovoid; lobes 5, short or long and foliaceous, 
persistent. Corolla narrow funnel-shaped, gibbous at the base; lobes 5, 
unequal, obtuse. Stamens 5. Ovary 3 — 5-celled; style fibform; stigma 

3 — 5-lobed ; ovules solitary in each cell. Berry 2- 3- (rarely 4- 5- ) celled, 
2- 3-seeded. 

Triosteum hirsatttm, Wall. — An undersbrub with erect, annual, 
scarcely woody, slout stems 18 inches high from a perennial rootstock. 
Stems and leaves clothed with long spreading hairs. Leaves 2‘5 — 5 by 
1'5 — 3'5 inches, the lower pairs smaller and oblong, the upper pairs 
obovate-elliptic and larger, sessile with connate bases, entire or simjate. 
Spikes 1 inch long or less. Calyx-teeth short. Corolla-tube "3 — ’35 
inch long, green outside, purple inside. Berry ‘S'— ‘35 inch long, ovoid 
or: ellipsoid, trigonous, hair^f towarids the apex. 

Ofscm on .the main Himalayan i?.ng.e,,m JS'ortli Almora between 10,000 and 11,000 
feet. Flowers: July. 
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4. LONICEEA, Lm«. 


Erect or climbing shrubs. Leaves opposite, bases sometimes 
comiate, entire or sometimes sinuate; stipules 0. Eiowers usually in 
peduncled pairs, axillary and solitary or in subterminal heads panicles 
or clusters; bracteoles 2. Calyx-tube ovoid or globose; limb 5-toothed. 
Corolla often gibbous at the base, limb 5-cleft, regular or nearly so, 
or 2-lipped, the upper lip erect, 4-toothed, the lower reflexed, entire. 
Stamens 5, inserted on the corolla-tube. Ovary 2- 3-celled ; ovules 
several in each cell; stigma capitate. Emit a berry, berries distinct or 
united in pail’s. 

I.— Leaves more than 1 inch long. 

A. Floral bracts broad, ovate, very conspicuous ... 1. hispida. 


B. Floral bracts linear or lanceolate, not con- 

spicuous- 

1. Corolla white or yellow usually tinged with 

pink. 

(а) Corolla regular or nearly so ... ... ‘2. 

(б) Corolla 2-lipped. 

(/) Mature leaves glabrous or nearly so 

beneath. Lateral nerves 8 — 16 pairs ... 3. 

{ii) Mature leaves pubescent or tomentose 
beneath. Lateral nerves 5~--9 pairs ... 

* Peduncle '05 inch long ... ... 4. 

** Peduncle 1-2 inches long ... ... 5. 

2. Corolla dull purple ... ... ... 6. 

II. — Leaves less than 1 inch long. (In asperifolia some- 
times slightly exceeding 1 inch). 

A. Mature leaves glabrous or nearly so. 

1. Leaves linear; width less than *15 inch 7. 


angustifolia, 

, e 

orientalis. 

qiiinquelocnlaris . 

alpigena. 

purpurascetis. 


spinosa. 


2. Leaves not linear; width *15 inch or more. 

(a) Leaves very glaucous ... ... 8. glauca. 

(b) Leaves not glaucous. 

(i) Corolla not gibbous at base. Berry red ... 9. parvifolia. 

(ii) Corolla gibbous at base. Berry bluish- 

black ... ... ... 10. ohovata, 

B. Mature leaves pubescent or tomentose beneath. 

1. Leaves suborbicular, ovate or broadly elliptic. 

(a) Leaves glandular and pubescent above ... 11. hypoleuca. ■ 

(b) Leaves clothed with bristly hairs above ... 12. asperifolia. 

2. Leaves oblong, lanceolate, or narrowly-elliptic. 

(a) Leaves woolly- tomentose beneath ... 13. rupicola. 

(b) Leaves finely pubescent beneath ... 14. microphylla. 

•1. , Lonicera hispida, Pall. — ^An erect deciduous shrub 1 — 4 feet 
high with stems up to 1 inch diameter. Bark pale brown, rough, ex- 
foliating in papery strips and lateral rolls. Young shoots glabrous or 
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hairy. Leaves 1*3^ — 3*5 by *6 — 1*8 inches, elliptic-ovate or lanceolate- 
oblong, dull dark green and glabrous or with scattered hairs above, pale 
and hairy with long spreading hairs beneath. Petioles up to '2 inch 
long, their bases connate. Flowers *5-*6 inch diameter, pale yellow, 
unscented, nodding, on hairy peduncles *5 — 1*5 inches long. Bracts 
*7 — 1 inch long, ovate, boat-shaped, hispid, ciliate, foliaceous, green, 
persistent. Bracteoles 0. Corolla-tube *6 — ‘8 inch long, funnel-shaped, 
gibbous, hairy, with rounded lobes. Berries '2 — *4 inch long, oblong 
or,, ovoid, dull red, slightly hairy, capped by the persistent calyx and 
subtended by the persistent bracts. 

Occurs along tlie main Himalayan range and on the dry ranges beyond between 
10,000 and 13,500 feet. Scarce. Flowers ; June-July. Fruit : August- September. 

2» Lonicera angustifolia, Wall. — ^An erect deciduous shrub 
usually 4-5 feet high but occasionally up to 10 feet with stems 1*5 inches 
diameter. Bark pale brown, rough, exfoliating in irregular pieces. 
Young shoots glabrous or pubescent, green. Leaves 1 — 3 by *4 — 1*25 
inches, lanceolate or sometimes ovate-lanceolate, narrowed at both ends, 
more or less pubescent when young, glabrous above and glabrous or 
pubesce]gt beneath when mature. Petioles *1 — *2 inch long. Bracts 
'3 — *5 inch Jong, linear or lanceolate. Bracteoles connate, enclosing 
the ovaries. Peduncles *3 — 1 inch long, slender, puberulous. Corolla 
’25 — *35 inch long, white tinged with pink, tubular-ventriculose, not 
gibbous at the base, pubescent; lobes short, rounded. Berries *3 — *35 
inch long, ovoid, red, confluent, glabrous. 

Occurs throughout the central and inner ranges between 8,000 and 10,000 feet. 
Coromon and often gregarious in karshu and silver fir forests on shady aspects. Flowers : 
April — June. Fruit : July — October. 

3. Lonicera orientalis, Lamk. — A medium-sized deciduous shrub 
6 — 15 feet high with stems up to 5 inches diameter. Bark pale brown, 
rough, with shallow longitudinal cracks, exfoliating in thin fibrous strips. 
Blaze *1 inch, white. Young shoots minutely pubescent or glabrescent. 
Leaves 2 — -4 by 1-2*5 inches, elliptic ovate or ovate-lanceolate, acute, 
base cuneate or rounded, dull green and glabrous above, paler glaucous 
and glabrous or nearly so beneath, with 8 — 16 pairs of secondary nerves 
slender throughout their length, without glands in the nerve-axils. 
Petioles ‘1 — *4 inch long. Bracts *05 — *15 inch long, linear. Bracteoles 
small or absent. Peduncles *5 — 1*3 inches long, slender, glabrous or 
minutely pubescent. Corolla *4-’5 inch long, pale yellow . usually 
tinged pink at the base, glabrous or pubescent near the base; tube 
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gibbous at the base ; limb 2-Iipped, much longer than the tube. 
Berries '4— ‘5 inch diameter, globose, shining, black, usually confluent. 

Occurs throughout the central and inner ranges between 8,000 and 11,600 feet. 
Fairly common in silver fir spruce and Jcarshu forests, often under dense cover and 
especially on north aspects. Flowers : May— July. Fruit : October. 

Lonicem quinquelocularis, Hardwick. Vern. Badkiikra or 
Badru, G-. Bhati, A. — A large deciduous shrub 6 — 12 feet high or rarely 
a small tree up to 4 feet girth and 20 feet high. Bark pale brown or 
whitish, rather rough with shallow longitudinal cracks peeling off in 
fibrous strips. Blaze *1 inch, white. Young shoots densely pubescent. 
Leaves 1*5 — 3*5 by l-'2 inches, ovate or broadly lanceolate, obtuse or 
s.hortly acuminate, narrowed or rounded at the base, pubescent above 
when young glabrescent when old, more or less densely pubescent 
beneath, lateral nerves 6 — 9 pairs. Petiole *15 — *4 inch long. Bracts 
up to *1 inch long, linear, hairy. Bracteoles small, hairy. Peduncles 
*05 inch long. Corolla *5-‘6 inch long, white fading yellow, rather 
densely pubescent outside; tube only slightly gibbous, a little porter 
than the 2-lipped limb. Berries *25 — *35 inch long, ovoid, distinct, 
white, translucent. 

Occurs throughout the hills between 4,000 and 10,000 feet. Yery common in open 
forest, often in secondary types. Flowers : April — June. Fruit : November-^ecember. 

S. Lonicem alpigena, ‘Linn . — ^A medium-sized or lofge deciduous 
shrub up tb 20 feet high and 3 feet girth. Bark light grey or pale 
brown, peeling off in copious fibrous strips and exposing the buff-coloured 
raiooth bark beneath. Blaze *15 — *25 inch, white, readily separating 
into distinct layers. Leaves variable in size, 3 — 7 by 1 — 3 inches, 
elliptic to oblong-lanceolate, acute and usually gradually-narrowed, base 
acute rounded or subcordate, pubescent or glabrescent above, tomentose 
or sparsely hairy usually -with glandular hairs beneath, dull green above, 
pale but not glaucous with conspicuous glands in the axils of the 
Secondary nerves beneath, secondary nerves 5 — 8 pairs thickened towards 
the midrib. Petioles *2 — *5 inch long. Bracts *1 — ‘25 inch long, 
linear. Bracteoles small or absent. Peduncles 1-2 inches long, stout, 
slightly thickened upwards. Corolla *4 — ‘6 inch long, pale yellow, often 
tinged with pink, hairy and glandular; tube gibbous at the base; 
limb 2-lipped, much longer than the tube. Berries *3 inch long, ovoid, 
red, glabrous or glandular-hairy when young, not confluent. 

Occurs throughout the central and inner ranges between 7,000 and 13,000 feet. 
Yeiy common in association with Bctula utitis along the Dhauli valley in North G-axhwaL 
Fairly common elsewhere in shady oak foreat- Flowers : May- June. Fruit : July- August. 

6s Xi^niceifa purpurdrScenSf erect deciduous shrub 4 — ^6 

h^h with stems up ta^S.ihcdiag^^diaimetjeri Young .shoots purplish, 
pubescent. Leaves 1 — 8 by *5 — 1 inch, elliptic oblong or lanceolate, 
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hairy or glabrous above, more or less tomentose beneath, thin, mem- 
branous, with 0 — ^9 pairs of lateral nerves. Petioles 1 — '3 inch long. 
Bracts '2 — "3 inch long, linear or linear-lanceolate. Bracteoles small. 
Peduncles '3 — 1 inch long, nodding, slender. Corolla 'o inch long, dull 
purple, funnel-shaped, hairy within and without, gibbous at the base, 
lobes short. Berries '2 inch diameter, globose, confluent or not, 
glabrous. 

Occurs along the main Himalayan range between 11,000 and 13,000 feet. Very 
common and often gregarious in forests of Betula utilis along the Niti valley, fairly 
common elsewhere in karslm forest. .Flowers: May- June. Fruit : August- Sex^temher. 

Lonicera spinosa, Jacq, — A deciduous shrub with rigid densely- 
branched erect or procumbent stems usually 6 — 18 inches high but 
occasionally up to 3 feet high and 1 inch diameter. Branches usually 
closely interlaced to form a compact low bush which often contains much 
spinescent dead wood. Bark rough, dark grey. Leaves ‘2 — *5 by 
*05 — *1 inch, linear-oblong, dull dark rather glaucous green above, pale 
beneSth, margin recurved, glabrous. Petioles less than *05 inch long. 
Bracts *15 — *2 inch long, linear-oblong or lanceolate, foliaceous. 
Bracteoles small, connate. Peduncles 0— *1 inch long. Flowers 
fragrant. Corolla *4 — *6 inch long, white or white tinged with pink; 
tube slender, not gibbous, widening upwards; lobes elliptic, less than 
half the length of the tube. Berries *2 inch long, ellipsoid, not con- 
fluent, usually only one of each pair developing. 

Occurs on the inner dry ranges bordering Tibet between 11,000 and 14,000 feet. 
Common and often gregarious over considerable areas of bare sandy and gravelly slopes. 
FWers : May — July. 

8. Lonicera glauca, Hook. /. and T, — A dwarf deciduous shrub 
with slender spreading erect or decumbent stems 6 — 9 inches high and 
up to ‘5 inch diameter. Bark loose, fibrous, brown. Young shoots pink 
or pinkish-purple, minutely pubescent or sometimes glabrous. Leaves 
‘3 — ‘8 by *15 — ‘3 inch, oblong or oblong-lanceolate, obtuse or acute 
with a few stout minute hairs on both surfaces especially on the under- 
surface and margin or glabrous except the margin, glaucous. Petioles 
less than ’1 inch long, bases connate in pairs, glabrous or pubescent. 
Bracts *2-*3 inch long, ovate, flat, ciliolate. Bracteoles 0. Peduncle 
very short. Corolla *6 — 1 inch long, yellow, the tube slender, glabrous, 
gibbous .at the base, slightly widening near the top with rounded 
lobes. Berries confluent or' not *25 — *4 inch long, ovoid or ellipsoid, 
capped with the persistent calyx, deep orange colour, glabrous. 

Occurs OB the inner dry j;^nges bordering Tibet between 12,000 and 14,000 feet. 
At times it forms dense gregarious .patches several feet across on open ground and 
sometimes it is found growing on rodfes. ^Fruit : July-August. 
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9. Loiiicera pamfolia, Hook, f. and T , — An erect or snberect stiff 
much-branched deciduous shrub usually 1-2 feet high, but stems rarely 
attaining 4 feet high and 1*5 inches diameter. Bark usually pale brown, 
sometimes silvery or dark grey. Blaze deeply tinged wuth chlorophyl. 
Young shoots niiiuitely glandular-pubescent. Leaves -g— *8 by 
‘15 — *35 inch, elliptic or oblong, dark green above, paler and reticulate 
beneath, sometimes puberulous when quite young, giabroiis when 
mature. Petiole scarcely exceeding *05 inch long. Bracts foliaceous, 
*3 — *45 inch long, oblong or ovate, glabrous. Bracteoles small, connate. 
Peduncles *05 — ‘3 inch long, slender. Corolla *26 — *3 inch long, white 
or pale yellow often tinged with pink, glabrous; tube cylindric, not 
gibbous and scarcely widened upwards ; lobes rounded, short. Benies 
*25 — *35 inch long, globose or ovoid, shining, red, not confluent, trans- 
lucent. 

Occurs throughout the central and inner ranges between 10,000 and 12,000 feet. 
Common and sometimes gregarious on open broken ground above forest level especially 
amongst boulders or loose rocks, also not uncommon in open karshu forest. Flowers ; 
May-^uly. Fruit : October "November. » 

10. Lonicera obovata, Boyle, — A much -branched deciduous shrub 
with erect or decumbent stems 6 inches to 2 feet high and up to 1 
inch diameter. Bark very rough, dark grey or pale brown, exfoliating 
in thin papery pieces. Blaze white, not tinged with clflorophyl. 
Young shoots glabrous. Leaves *3 — 1 by *2 — *5 inch, • obovate or 
elliptic, base usually cuneate, green above, pale and reticulate beneath, 
glabrous. Petioles scarcely exceeding *05 inch long, their bases connate. 
Bracts ‘25 — *35 inch long, narrow-linear. Bracteoles small or wanting. 
Peduncles *2 — *5 inch long, slender. Corolla *3-*4 inch long, greenish- 
yellow, glabrous; tube widened upwards, gibbous at the base; lobes, 
rounded, short. Berries *3-* 4 inch long, ovoid, blue-black with glaucous 
bloom, confluent. 

Occurs along the main Himalayan range between 11,000 and 13,500 feet. Common 
on broken rocky steep ground above forest level, sometimes also associated -with Bettda 
utilis. Flowers : May — ^July, Fruit : August — October. 

11. Lonicera hypoleuca, Dene, Vern. Darbdg^ Bhotia. — ^An 
erect deciduous shrub 4— -8 feet high with spreading, stems often much- 
branched and forming a dense bush. Young shoots often purplish, 
pubescent with long spreading hairs some of them gland-tipped. Leaves 
*4 — 1 by ‘3 — *8 inch, broadly ovate or siiborbicular, obtuse or rounded 
apex, rounded or subcordate at the base, rather thick, glandular and 
pubescent on both sides, usually densely so beneath, very pale and 
glaucous beneath. Petiole *05— *1 inch long. Bracts *1 — ‘3 inch long, 
oblong or obovate, foliaceous, glandular and pubescent. . Bracteoles 
small, connate, densely glandular. Peduncles^ ‘15 — *4 inch long, hairy 
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and glandular. Corolla '4 — '6 inch long, yellow, fragxanf;, hairy; tube 
gibbous at the base; limb 2-lipped, as long as the tube. Berries "2 — '4 
inch diameter, irregularly globose, not confluent, orange-red, glandular- 
hairy, half enclosed by the enlarged cupular bracteoles. 

Occurs along the Dhauli valley around Kosa and Malari between 1),000 and 10,000 
feet. Fairly common and sometimes forming gregarious patches amongst loose bouldcru 
or stones in the open. Flowrers : May — duly. Fruit : August-September. 

12<. Lonicera asperifolia, Hook. /. and T.—A deciduous shrub 
with erect or decumbent branches 1 — 3 feet high and s: terns up to 1*5 
inches diameter. Bark yellowish or pale pinkish-brown, peeling off in 
rough papery strips. Young shoots pinkish-purple with scattered bristly 
hail’s. Leaves '6 — 1*2 by '4 — *8 inch, ovate or elliptic, base rounded 
or subcordate, upper surface rather densely clothed with bristly hairs 
when young, glabrous or nearly so and dark green w^hen mature, lower 
surface hispid. Petiole less than '2 inch long. Bracts *25 inch long, 
ovate, flat, glandular-pubescent and hispid. Bracteoles 0. Peduncles 
0 — *3 inch long. Corolla '6 — *8 inch long, yellow; tube cylindric, 
gibbous at the base ; lobes elliptic, half the length of the tube. Berries 
*5 inch long, ovoid, glandular-pubescent at first glabrous when ripe. 

Occurs along the iuner dry ranges bordering Tibet betw-een 12,000 and 13,500 feet. 
Common on e.’iposed bill-sides. Flowers : May-June. Fruit : August-September. 

13. Lonicera rupicola, Hook. f. and T. — A deciduous shrub with 
rigid densely-lfranched stems 6 — 18 inches high and up to 1 inch diame- 
ter forming a compact low bush which usually contains much subspines- 
cent dead wood. Bark rough, peeling off in papery flakes, at first 
yellowdsh-brown turning grey with exposure. Young shoots more or 
less w'oolly. Leaves *3 — ‘9 by *1 — *4 inch, oblong or lanceolate, usually 
obtuse at both ends, more or less clothed above with minute glandular 
hairs, woolly- tomentose and pale glaucous beneath, margin recurved. 
Petiole *05 — *16 inch long. Bracts linear-obovate, up to *3 inch long, 
tomentose beneath, glandular pubescent. Bracteoles small, distinct. 
Corolla *3-*4 inch long, pink, hairy without and within, cylindric; lobes 
ovate, about half the length of the tube. Berries ‘15 — *2 inch long, 
ovoid, glabrous, not confluent. 

Occurs on the inner d^ ranges bordering Tibet between 12,000 and 14,000 feet. 
Common and usually gregarious on bare sandy and gravelly slopes. Often associated 
with Lonicera spinosa, Jacq. Flowers : June-July. Fruit : August-September. 

15. Lonicera microphylla, Willd . — ^An erect stiff much-branched 
deciduous shrub up to 4 feet high. Leaves '3 — '8 by '15 — *3 inch, 
elliptic or oblong, finely pubescent or glabrescent above, finely pubescent 
beneath. Petiole very short. Bracts about '15 inch long, linear, 
exceeding the ovaries. Bracteoles 0. Peduncles less than "1 inch long. 
Corolla about '5 inch long, pale yellow, glabrous outside; tube gibbous 
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at -the base ; limb 2-Iippe<J, about as long as tbe titbe. Berries not or 
partially confluent. 

This species is included on the assumption that my specimen number 335 has been 
correctly identified. It was collected at 12,000 feet elevation in the Girthi valley a mile 
or two above Malari where , it was found growing almost gregariously on open s*:eep 
rocky slopes. Flowers : May-June. The plant described is var. robustior. 

5. LEYOBSTEEIA, Wall 

Small sliriibs with fistular stems and branches. Leaves opposite, entire 
or toothed. Elowers whorled in terminal or axillary spikes subtended 
by small or large foliaceoiis bracts, 2-bracteolate. Calyx-tube ovoid, 
limb unequally 5-lobed, persistent. Corolla funnel-shaped, gibbous at 
the base, limb subequally 5-lobed. Stamens 5. Ovary 5 — 8-celled ; 
style slender; stigma capitate; ovules many. Berry many-sseded. 

Leycesteria formosa, Wall — deciduous shrub with erect stems 
5 — 10 feet high and up to 1*5 inches diameter. Old stems often pro- 
cumbent with pale brown bark. Young stems hollow, with bright green 
smooth bark. Leaves 3 — 7 by 1 — 3*5 inches, ovate or ovate-lanCeoIate, 
long-acuminate, base truncate or rounded, entire or irregularly toothed, 
fchin, membranous, pubescent on both surfaces, dull green above, pale 
beneath, with 4 — 7 pairs of lateral nerves. Petioles *2 — 1 inch long, 
connate in pairs, usually tinged purple, flattened above. Flowers in 
bracteate w^horls of 5-6, combined in -axillary and terminal drooping 
pedunculate spikes 1 — 3 inches long. Bracts foliaceous, sessile, often 
with connate bases, ciliate, dark red or green tinged with red. Bracteo- 
les similar but smaller. Corolla *6 — *8 inch long, white more or less 
tinged with pink outside and with 5 yellow spots inside the tube. 
Berries *4-‘5 inch long, ovoid or ellipsoid, turning first red and then 
black, shining, glandular-hairy, capped by the persistent calyx-limb 
and containing several small seeds embedded in an evil-smelling brown 
pulp. 

Occurs throughout the hills between 6,000 and 0,000 feet, Fairly common in 
moist shady forest. Flowers : May — ^August. Fruit : June — August. 
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Trees, shrubs or herbs, erect, prostrate or climbing. Leaves opposite 
or whorled, entire ; stipules various, inter- or intra-petiolar, very rarely 
0. Blowers hermaphrodite, rarely unisexual, usually regular, the 

inflorescence various. , Calyx-tube adnata to the ovary; lunb various. 
Corolla regular, gamopetalous ; lobes 4-5. Stamens as many as the 
corolla-lobes, inserted on its mouth or tube. Disk epigynous, usually 
annular or swollen. Ovary 2 — ^10- (usually 2-) celled; ovules 1 or more 
in each cell ; style simple or cleft ; stigmas various. Fruit 2 — lOeelled, 
a berry drupe or capsule or of separating cocci. 

. I.— rFlowers . and fruits in globose beads. 

^ A, Trees. 

1. Plower-lieads ebracteolate, * 7 — 1 inch dia- 

meter ... ' ... ... ... 1. AntJiocephalus , - 

2. Flower-heads bracteolate, 1 — ^1*7 inches dia- 

.■..r! , ■■ ■ ■: meter. ' 

. . , ♦ (a) Petioles 1*5—4 inches long. Sepals 

^ distinct ... .i, ... 2. Adina.' 

(b) Petioles *5 — ^1*5 inches long. Sepals 0 3. Mitragyna, 

B. A climber with straight and curved tendrils 

Flowers- ebracteolate ... ... 4. Uncaria, 

II. — ^Flowers not’ in globose heads. 

A. Erect trees or shrubs. 

■ 1.. Fruit capsular. 

(a) Usually epiphytic ... ... ... 5. Hymenopogon. 

(b) Not epiphytic. 

(i) Flowers usually purplish, solitary or in ’ 

pedunculate clusters ... ... 6. Leptodermis. 

(iij Flowers blue, in dense clusters arranged , , 

; in large open panicles ... ... 7. Hamilionia. 

r (ixi) Flowers white, in pyramidal panicles ... 8. Wendlandia, 

(iv) Flowers greenish, in dense spioiform 

simple or branched racemes ... 9. Hymenodictyon. 

2. Fruit indehiscent. 

(a) Flowers small inconspicuous in axillary 

fascicles ... .•» ... 19. Hyptianthera^ 

{b) Flowers conspicuous, at least *5 inch long or 
broad. 

(i) Flowers many in trichoLfnous cymes. 

* Styles Iwice sM long as the tube ... 11. FavetU^, - ' 

Styles less than twice as l<^ng as the tube 12. Myc$ti(^. 
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(ii) Flowers solitary or fascicled 2-3 together 
at the ends of the shoots. 

* Unarmed. Fruit a drupe cantaining 1-2 
pyrenes ... ... ... 13. Coffea. 

** Usually armed. Fruit a fleshy or succu- 
lent berry. 

f Ovary 1-celled ... ... 14. Gardenia. 

ffOvary 2-celled ... ... 15. Randia. 

B, A climber ... ... ... ... 16. Rubm. 

1. ANTHOCEPHALUS, A. Rich. 

Trees.. Leaves large; stipules caducous. Flowers crowded in 
terminal, peduncled, globose, solitary heads. Calyx-limb with 5 well- 
developed lobes. Corolla-tube long, funnel-shaped ; lobes 5, imbricate. 
Stamens 5, on the throat of the corolla ; filaments short. Ovary 4-celled 
above, 2-celled below; ovules very many. Style exserted; stigma 
fusiform. Fruit a fleshy enlarged receptacle on which the capsules are 
embedded, the capsules hawng, under the thin envelope, 4 crustaceous 
caps easily separable from the lower membranous part. Seeds ma-ny. 

Anthocephalus Cadamba, ilffg.— Hindi, Kadam. — A medium-sized 
tree attaining 7 feet girth and 60 feet high. Branches spre'ading 
horizontally and slightly enlarged at their function with the main 
stem. Bark dark brown, roughish, with shallow fissures, exfoliating 
in small irre,gular woody scales. Blaze ‘9—1*3 inches, very fib|ous, pale 
yellow rapidly turning dirty greenish-brown on exposure. ^Jjeaves 6—12 
by 4 — 6*5 inches, elliptic-oblong or ovate, acute or shortly acuminate, 
base usually rounded or sub-cordate and abruptly cuneate on the 
petiole, glabrous and dark glossy green above with paler midrib and 
lalteral nerves, glabrous or pubescent beneath, coriaceous: secondary 
nerves 10—14 pairs, prominent beneath, curving upwards towards the 
leaf-margin, base decuiTent on the midrib. Stipules ‘5~*6 inch long. 
Petiole 1-2*5 inches long, terete. Flowers .small, orange or yellow, in 
globose heads which are solitary and terminal and 1 — 1*75 inches 
diameter. Corolla *5 inch long. Stigmas white, much exserted. Fmit 
a globose pseudocarp 2 — 2*5 inches diameter, yellow when ripe. 

Occurs in the extreme east- of the Haldwani Division where it is found, thongh rare, 
powing in moist or swampy ground bordering streams of the suhhimalayan tract. There 
is no reason to suppose it is not indigenous here. Flowers May (probably). 

2. ADINA, Salish. 

Trees or shrubs. Stipules large, caducous. Flowers small, crowded 
in solitary or ‘panicled globose peduncled heads, receptacle hairy. Calyx- 
tube 5-angled, lobes 5. Corolla-lobes 6, valvate. Stamens 5, on the 
mouth of the corolla. Ovary 2-celled; ovules numerous; stigma clavate 
or capitate. Fruit 'a clu^er of capsules each separating into 2 follicular 
cocci, many-seeded. Seeds winged, - : . : ; : ; 
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Adina cordifolia, JJoofc. // Vem Haldu, Gren.— A large deciduous 
tree with the stem often irregularly fluted and buttressed at the base and 
commonly reaching 20 feet girth and 110 feet high. Bark partly dark 
grey or blackish and partly pale ashy or silyery-whitej rather rough, 
exfoliating in irregular woody scales. Blaze 1— 1*6 inches, soft, with 
copious short fibre, pinkish-brown but much paler towards the inside, the 
whole rapidly turning orange-brown on exposure, juice turning black 
on the blade of a knife. Leaves opposite, 4 — 10 inches diameter, or- 
bicular, shortly acuminate, base cordate, g'^abrescent above, pubescent 
beneath, with 5—8 pairs of lateral nerves. Petiole 1*5-4 inches long, 
stout, pubescent. Stipules *5 — *7 inch long, oblong or obovate. 
Flowers yellow, in globose pedunculate heads *7—1 inch diameter. 
Peduncles axillary, 1—4 together, 1 — 4 inches long, each bearing a 
solitary head (rarely more). Corolla *25 inch long, pubescent. Capsules 
splitting into 2 dehiscent cocci. Seeds many, rninute, winged. 

OccTirs throughout the subhimalayan tract and valleys in the central and outer hill 
ranges up to 3,000 feet. Common in open miscellaneous forests of the Bhabar, les^^ 
frequeiftly associated with sah Flowers : June-July. Fruit : ApriMMav. 

3. MITEAGYNA, Kortli 

Trees or shrubs. Flow^ers much as in Ad^'na but calyx-tube oboonic, 
■truncate with 5 small teeth. Stigma capitate or mitriform. Fruit 
and >seeds as ^n Adina. 

Mitragyna parvifolia, Korth. Syn. Stephegyne parvifolia, Forth. 
Vern. Plialdu^ E. and H. — A fairly large deciduous tree up to 10 feet 
girth and 50 feet high usually with a very short bole. Bark pale grey, 
fairly smooth and covered with numerous small circular lenticels, 
exfoliating in thick woody plates which leave behind marked depres- 
sions. Blaze *5 — *8 inch, soft with copious short fibre, pinE but much 
paler towards the interior and turning orange-brown on exposure, juice 
turning black on the blade of a knife. Leaves opposite, variable in size 
and shape, 2 — 6 by 1*5 — 4 inches, elliptic orbicular or obovate, rounded 
acute or bluntly acuminate at the apex, base acute rounded or subcor- 
date, ^’labrous above minutely pubescent beneath, sometimes bearded in 
the nerve-axils, w^^h 6 — 10 pairs of lateral nerves. Petiole ‘5 — 1*5 
inches long. Stipules '5 inch long, oblong-spathulate. Flowers 
greenish-yellow, fragrant, in globose pedunculate heads ‘7 — ^1 inch dia- 
meter. Heads solitary, terminal or in cymes of 3, the terminal head 
sessile or shortly pedunculate, the lateral on peduncles 1 — 3 inches long 
each supported by a pair of foliaceous bracts. Corolla *2-‘3 inch long. 
Capsules splitting into 2 dehiscent cocci. Seeds many, minute, winged. 

, Occurs throughout the subhimalayan tract and outermost hills up to 3,000 feet. 
Fairly common in miscellaneous forests of the Bhabf^r. Flowers : June* July. Fruit : 
Hiy. 
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',4. ■■ UNCAEIA, SoMeh. 

Climbiiig slmibs sometimes having some of the axiiiary pedondes 
changed into strong recurved hoohs. Stipules mterpetiolar, entire or 
bifid. Flowers in solitary or panicled globose heads. OalyxJimb 5- 
lobed or- partite. Corolla-tube funnel-shaped ; lobes 5, valvate or imbri- 
cate. Stamens 5, on the throat of the- corolla. Ovary 2-celled; ovules 
many; stigma capitate or clavate. Fruit a head of capsules; eadi capsule 
septicidally 2-valved, many-seeded. Seeds wiuged. 

Uncaria piiosa, Roxh— An evergreen shrub with spreading or 
climbing stems up to 4 inches diameter and 30 feet high. Bark slightly 
rough with scattered small lenticels* Blaxe ‘3 — *5 inch, soft, fibrous, 
pink with a few yellow bands, the whole turning orange-brown on 
exposure. Twigs pubescent, usually more or less quadrangular. Leaves 
opposite, 3 — 7 by 1'75 — 3‘ 5 inches, ovate or elliptic, acuminate, ba^e 
cordate or rounded , thin , rather scabrid , upper surface with short 
scattered pale hairs, lower surface pubescent, dark green and gather 
glossy above pale beneath, with 8 — 10 pairs of arcuate lateral nerves 
prominent beneath. Petiole T — ‘4 inch long. Tendrils axillary, stout, 
in pairs, either both curved or one curved pointing downwards and one 
straight pointing upwards, the straight ones up to *3 inch dong, the 
curved up to *8 inch long. Stipules ‘3 inch long, cut ^almost to the 
base into two ovate or oblong^lanceolate ^ halves, green, deciduous. 
Flowers '2 inch diameter, pale greenish-yellow, scented, in globose 
pedunculate heads 1*25 — ^1*5 inches across. Peduncles solitary, axial, 
stout, ‘5 — 2 inches long, bracteate above the middle. Calyx *2 — *25 
inch long; lobes spatlmlate, longer -than the tube, persistent. Corolla 
•4 — ‘7 inch long; lobes *1 inch long. Pistil club-shaped, much exserted. 
Capsules *3 inch long, pyriform, pubescent, tipped by the long calyx- 
lobes. 

Occurs throughout the hills between 2,500 and 4,000 feet. Bather scarce. Usually 
in moist shady ravines. Flowers : June- July : Fruit : October-November. 

5. HYMENOPOGON, Wall. , 

SmaJl, epiphytic shrubs. Stipules interpetiolar, large, persistent. 
Elowers in terminal corymbs furnished with large discoloured floral 
bracts. Calyx-tube obovate; limb Srpartite, persistent. Corolla salver- 
shaped with a very long tube; bmb 5-partite. Stamens 5, included in 
the inflated summit of the tube, Ovfiry 2-oeUed; style filiform with 2 
btiear lobes ; ovules many. Capsule opening at the apes in 2 valves, 
pi^Qjy-aeed^d, ^ ' 



XUX. — ^RTOIACB/S. 


289 


Hymenopogoii parasiticus, WalL~A clecidiious shrub usiiallj' 
but sometimes growing on the ground, especially rocky 
ground, with stems 1 — 3 feet long and up to '75 inch diameter. Bark 
smooth, pale brown, often silvery, exfoliating in thin papery pieces. 
Leaves opposite, 5 — 11 by 1*5 — 4 inches, crowded towards the ends of 
the branches, obovate or oblanceolate, base gradually narrowed, puberu- 
lous on both surfaces, dulBgreen above pale beneath, with 15 — 25 pairs 
of lateral nerves prominent beneath. Petiole 0^ — '3 indi long. 

Stipules *3 inch long, ovate. Flowers 1'2— 1*5 inch long, white, 
unscented, in terminal erect trichotomous corymbs, each of the 3 
primary branches bearing as a rule one greenish leaf-like persistent 
bract. Bracts oblong 1*5 — 3*5 by *4 — ‘8 inch; stalks *5—2 inches long, 
flattened. Corolla-tnbe slender; lobes spreading, clothed with long 
white hairs chiefly towards the margin. Capsule *5 — *7 inch long, 
torpedo-shaped, pubescent, capped by the persistent spreading calyx- 
lobes. 

•Occurs throughout the hills between 5,500 and 7,000 feet. Eather scarce. W^hen 
growing epiphytically it is usually found on 5 an/. The leaves turn bright orange-yellow 
before falling. The empty capsules and bract skeletons often remain attached for many 
months. Flowers: July. Fruit: November. 

• 6. LEPTODEEMIS, Wall 

• 

Shrubs, foetid when bruised. Leaves opposite, the pairs often 
fascicled ; stipules small, acute or pungent, persistent. Flowers wh’te 
or purplish, crowded into head-like clusters, bracteate and bracteolate; 
bracteoles connate into a scarious tube. Calyx-tube obconic; lobes 5. 
Corolla funnel-shaped; lobes 5, valvate with inflexed edges. Stamens 
5, inserted in the throat of the corolla. Ovary 5-celled; ovules 1 in each 
cell. Capsule 5-valved to the base. Seeds -^irrounded by a fibrous, 
simple or reticulate coat formed from the inner wall of the ovary. 

I. — Corolla glabrous outside ... ... ... 1. lanceolata. 

II. — Corolla pubescent QUtside. 

(a) Leaves usually exceeding 2 inches long. Lateral 

nerves 6—10 pairs ... ... ,.. 2 . humaonensis . 

(b) Leaves not exceeding 2 inches long. Lateral 

nerves 4 — 6 pairs ... ... ... 3. riparia. 

1. Leptodermis lanceolata, Wall. Vern. Pidam or Padhera, 
Qen.— An erect deciduous shrub 5 — 10 feet high with stems up to 3 
inches diameter. Bark pale brown, fairly smooth, ‘sometimes thinly 
corky, with scattered lenticels. Blaze 'l-'S inch, white sometimes with 
indistinct dark veins. Leaves variable in size, 2 — 5'5 by ‘7 — 2‘2 inches, 
lanceolate or ovate, gradually narrowed to an acuminate point, base 

19 
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iiciite narrowed into the petiole, scabrid on both surfaces with short 
stiff pale hairs especially on the midrib above and on the midrib and 
lateral nerves beneath, lateral nerves arcuate 7—11 pahs. Petiole 
•2— -7 inch long. Stipules hairy. Flowers 'd-'S inch diameter, creamy-- 
white usually but not always turning purplish-pink before falling, 
sessile, in head-like bracteolate pedunculate clusters. Clusters terminal 
or axillary, often 2-3 together in the axils of leawes or leaf-like bracts. 
Peduncles ‘3 — 2 inches long, glabrous or rarely pubescent. Calyx 
'15— "2 inch long. Corolla glabrous outside hairy within, tube '5-'6 
inch long, usually curved. Capsule "2 inch long, sub-cylindric. Seed 
with a loose fibrous covering. 

Occurs tliroughout the hills between 4,000 and 8,000 feet. Very common on open 
waste grazing grounds and amongst secondary growth, often associated with banj. The 
leaves have a foetid smell when crushed, especially when yonng. Flowers : June — * 
October. Fruit. November — January. 

2. Leptodermis kumaonensis, Parker. Veni. Pidara or Paclera. 
Gen. — ^An erect deciduous shrub 4—6 feet high with stems up to 1 inch 
diameter. Bark dark purplish-brown or blackish, slightly rough, "“exfo- 
liating in thin papery stidps and rolls, with scattered lentieels. Blnze *1 
inch, greenish. Leaves variable in size, 2 — 5 by ‘7 — 1*5 inches, 
lanceolate or elliptic, gradually narrowed to an acute point, base a cut-' 
narrowed into the petiole, slightly scabrid and puberulous on both sur- 
faces, lateral nerves arcuate 6 — 10 pairs. Petiole ‘15 — *4 inch long. 
Stipules hairy. Flowers *4 — ‘6 inch diameter, white or purplisli the 
white ones turning purplish before falling, sessile, solitary or in bra -teo- 
late pedunculate clusters of 3 — 5 flowers. Clusters terminal or axillary, 
sometimes 2-3 together in the axils of leaves or leaf-like bracts. Pe- 
duncles up to *5 inch long, rarely longer, pubescent. Calyx *1 inch long, 
lengthening in fruit to *2 inch. Corolla more or less pu])e-eent outside, 
hairy within; tube *4 — *7 inch long, curved at the ba-n. Caf)su1e 
*2 — *25 inch long. Seeds enveloped in a loose wdiite netted transpareid- 
covering. 

Occurs throughout the central and inner ranges between 8,000 and 10,000 h-et. 
Common in karsliu and silver fir forests. Flowers : June — September. Fruit : October- 
November ^ 

3. Leptodermis riparia, Parker. — shrub up to 6 feet high. 
Twigs pubescent. Leaves '8 — 1*6 by *3 — *6 inch, lanceolate, narrowed 
at both ends, scabrid on both surfaces, ciliate; lateral nerves 4 — 6 pairs. 
Petiole *05 — *15 inch long. Flowers sessile, white, 3 — 5 together in a 
subcapitate fascicle at the ends of the slender branches ; bracts connate, 
encircling the stem.; Calyx *l-‘2 inch long with ovate ciliate lobes. 
Corolla *4 inch long, narrowly tubular, puberulous outside, pilose inside: 
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limb o-lobed with ovate lobes. Stamens inserted below tiio to of 
the corolla. Style 5-fid, included. Capsule nearly '2 inch long: Seeds 
enclosed within a loose fibrous bladder. 

This shrub has been collected at about 8,000 feet elevation, near Balwakot on thn 
banks of the Kali river in East Almora. Mr. E. N. Parker records that he only found 
it growing along the banks of streams. Flowers : July. 

7. HAMILTONIA, 

Erect shrubs, foetid when bruised. Leaves opposite, rarely ternate ; 
stipules intrapetiolar, perg!istent. Flowers in broad trichotomously 
branched panicles or subumbellate cymes. Calyx-limb with 4-5 subu- 
late, often glandular lobes. Corolla funnel-fehaped ; lobes 5, valvate. 
Stamens 5, adnate to the throat of the corolla. Ovary 5-celled, the 
septa soon disappearing ; ovule 1 in each cell ; style with 5 linear stig- 
matic arms. Fruit a 1-ceIled capsule, 5-valved at the top. Seeds 1 — 5. 

flamiltonia suaveolens, Roxh. Vern. Piddra or Padhera, Gen. — 
An erect deciduous shrub 5 — 10 feet high with stems up to 4 inches 
diameter. Bark pale silvery-brown, roughish, exfoliating in very thin 
scales. Blaze *15 — *2 inch, not fibrous, pale yellow with fine darker 
streaks. Leaves 3*5 — 9 by 2-3*5 inches, elliptic-oblong or-ovate, acute, 
glabrous or ^pubescent, base narrowed into the petiole; lateral nerves 
arcuate, 10 — 16 pairs with smaller ones between. Petiole *1 — ‘8 inch 
long. Stipules ’*15 — *2 inch long. Flowers *5 — ‘8 inch long, blue, 
sweet-scented but foetid when bruised, in small bracteate head-likV 
clusters on the branches of large, terminal, often leafy panicles up to 2 
feet long. Calyx *15 inch long, the lobes somewhat lengthening in frnit, 
greenish deeply tinged with lilac, persistent. Corolla-tube slender, 
somewhat widening upwards, hairy ontside; limb *25 — *35 inch across. 
Capsules *1 — *15 inch long, ovoid. 

Occurs tbrougliout the area between 2,000 and 6,000 feet. Very common in dry 
miscellaneous forests, often on hot southern aspects and rocky ground and frequently 
associated with chir. The young leaves have a strong foetid smell which almost or 
quite disappears as the leaves mature. Flowers : October — February usually when the 
plant is leafless or nearly so. 

8. WENDLANDIA, Bartl. 

Small trees or shrubs. Leaves opposite or ternately whorled; 
stipules entire or 2-fid. Flowers small, in dense terminal panicled 
cymes. Calyx-tube subglobose; lobes 4-5. Corolla-lobes 4-5, imbri- 
cate. Stamens 4-5, between the corolla-lobes, Ovary 2-rarely 3-celled; 
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ovules niiixierous; stigma 2-fid. Fruit a small globose iocolicidal 
f-apsiile,- 2-valved. 

Stipufcs rcGUJ'vod. Latera,! iierv(3S 1‘2— *20 pairs ... 1. exserta. 

StipuJes erect. Latera! nerves 10 — 12 pairs ... ... 2. pubcnila. 

According to Sir J, D. Hooker .in the Ik B. 1 and Btracbey and Winterbottom in 
tiife Catalogne of Kiimaon Plants, IP. Lhictoria^ DC is also found in our area, I feel 
however fairly confident that tliis was u inisfca,ke. I have seen at Kew a si:)eL'ime]i 
collected and named by Btrnchey and Winterbottom from Bageshwe.r (the locality given 
by them in their Catalogue) and I am unable to separate it from IT. puberala. Tliere are 
aiso several other sheets at Kew collected in our area and originally named IF. tinotoria 
which have since been found to have been w*rongly named. IF. iineforia is characterised 
by the leaves having 8 — 12 pairs of secondiiry nerves, the stipules being erect, the coiTlIa- 
lobes shorter than the tube, and the u])per leaf-surface glabrous; in other respects ii 
much resembles W. puherula. 

1, Wendlandia exserta, DF. Yern. Tirckmia^ BI). — A small 
evergreen tree 15 — 30 feat high with stem up to 3 feet girth. Bark 
rough, exfoliating in irregular woody scales. Blaze '3 — *35 inch, .^’oft,, 
cheesy, pink. Twigs densely clothed with sliort grey pubescence. 
Leaves 4 — 9 by 1*5 — 3*5 inches, lanceolate ovate-lanceolate or narrow- 
oblong, acute, more or less pubescent above, grey toraentose or pubes- 
cent beneath, with 12 — 20 pairs of lateral nerves. Petiole ‘5 — 1 inch 
long. Stipules ovate, acute, downy, the upper part recurved. 
Flowers *15 inch diameter, white, fragrant, snbaessile, very minierons, 
in tomentose terminal pyramidal panicles 5 — 10 indies long and* broad. 
Corolla-tube less than. *1 inch long; lobes longer than the tub?. Anthers 
pale, conspicuous. Capsule *1 inch long, grey-tom entose. 

Occurs throughout the area up to 5,500 feet. Common, generally iii open exposed 
positions, often on recently-formed landslips. Flowers : March — May. Fruit : Aprii-M:iy. 

2. Wendlandia paberula, DC. Yern. Pinchwa^ G. — A ‘ large 
evergreen shrub or small tree up to 15 feet high and 3 feet girth, l^ark 
reddish-brown, rather rough, exfoliating in small irregular scales. 
Blaze *25 — *35 inch, soft, pinkisli rapidly turning reddish-brown on 
exposure. Twigs hairy. Leaves 4 — 10 by 2*5 — 4 inches, elliptic-oblong, 
acute, pubescent on the nerves above, pubescent beneath, with 10 — 12 
pairs of lateral nerves, prominent beneath. Petiole *3 — ‘8 inch long, 
stout, brown-pubescent. Stipules *25 — *5 inch long with broad base^ 
and erect caudate-acuminate tips, pubescent. Flowers ^‘2 inch diameter, 
white, fragrant, sessile, in terminal tomentose pyramidal panicles 6 — 10 
inches long, the low-er branches usually axillary. Corolla-tube about 
*15 inch long; lobes shorter tlian the tube. Capsule *1 inch long, 
nearly glabrous. 

Occurs throughout the hills between 2,500 and 5,000 feet. Fa/rly cr.mnion, of en 
on“ steep rocky ground in cliir forest. Tlie empty fruiting panicles remain attached till 
the young shoots appear during the cold weather; these are usiinlly bright pink. Fknvers ; 
May- June. ' '' ' ’ * ■ '-V' ' '' 
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: 9. HYMENODICTYON/ 

Trees oir sliriibs witE^^ bark. Stipules mterpetiola]’, deciduous. 
k1owei\s sniall, ill racemes or spikes arranged in panicles, witli 1-2 large 
leafy reticulate persistent bracts ; bracteoles small or 0. Calyx-tube 
short; lobes 5 or 6. Corolla-tube slender, limb 5-Iobed ; lobes valvate. 
Stamens 5, inserted at the top of the tube. Ovary 2-celled ; ovules 
numerous; stigma capitate. Fruit a loculieidally 2-valved capsule. 
Seeds winged. 

Iiaceiues paiiicled, erect. Leaves pubescent above ... 1. exoehum. 
ii iceincs simple (rarely brandied), drooping. Leaves 

glabrous above ... ... ... ... 2. fiaociduyn. 

L Hymenodictyon excelsum, Wall. Yem. Boinga; E,-™A 
medium-sized or large deciduous tree up to 10 feet girtli and <SU feet 
high. Bark dark grey or blackish in parts and pale or silvery-grey in 
parts, rough, divided up into small polygonal rather corky scales. 
Blaze *5- — 1*5 inches, pale yellow mottled with orange or brown, (lie 
wl^ole somewhat darkening on exposure. Leaves oppo>site, 4 — 10 by 
o — 5 inches, elliptic ovate-or obovate-oblong, abruptly acuminate, 
membranous, pubescent on both surfaces, base narrowed, with 7 — 10 
pairs of secondary nerves. Petiole 1 — 3 inches long. Flowers *2-‘3 
inch I«ng, greenish, fragrant, crowded on the spiciforrn branches . ol; 
erect terminal panicles 6 — 10 inches long, the lower one or more pairs 
of branches usually subtended by foliaceous persistent Imacts which 
resemble the leaves but are smaller and long-petioled. Stamens short. 
Styles filiform, much longer than the corolla. Capsules' *5 — '7 inch 
long, ellipsoid, on stout pedicels ultimately reflexed. Seeds surroundetl 
by a membranous reticulate wing. 

Occurs throughout the area between 1,000 and 4,500 feet. Common in dry rnis- 
eellaneous forests. In the hills it is often only a small tree. Flowers : June— AxigUvSt. 
Fruit : January — March. 

2. Hymenodictyon flaccidum, Wall Venn Pinclma^ G. — A 
deciduous shrub or small tree up to 3 feet girth and 20 feet high. Bark 
pinkish-brown, rough, exfoliating' in irregular woody scales. Blaze 
*3 — '3 inch, not fibrous, pale yellow mottled and streaked with orange 
and darkening on exposure. Leaves opposite, 6 — 10 by 3’5-6 inches, 
broadly elliptic, abruptly short-acuminate, base acute, glabrous above, 
glabrous or finely pubescent beneath when young, glossy dai'k green 
above, paler and .somewhat glossy beneath, with 8 — 10 |)airs of second- 
ary nerves. Petiole 1-2*5 inches long, rather deeply channelled above. 
Flowers ‘15 incli long, greenish-yellow, crowded in drooping, spiciforin, 
axillary, simple (rarely branched) pedunculate racemes 3 — 8 inches long, 
ijsually bearing a single foliaceous persistent bract at the top of the 
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peduncle. Bracts mucli smaller than the leaves, long-petioled. Stamens 
short. Styles nearly twice the length of the corolla. Gapsules *4-*5 
inch long, narrowly ellipsoid, reddish-brown with pale spots, on stout 
pedicels ultimately reflexed. Seeds surrounded by an elongate mem- 
branous wing. 

Occurs throughout the hills between 2,000 and 4,500 feet. Scarce. Elsewhere it 
is said to be frequently epiphytic on trees. I have not noticed this habit in our area, 
though it frequently grows in crevices anaongst rocks. Flowers : May-June. Frnit : 
February-March. 

10. HYPTIANTHEEA, W, and A. 

A glabrous shrub. Oalyx4ube shortly tubular, lobes 5. Corolla 
very shortly tubular with 4-5 erect or spreading twisted lobes, very 
caducous. Anthers 4-5, sessile, inserted by their backs to the tube and 
nearly included. Disk a *pulvinate ring. Ovary 2-celIed; style short, 
villous; stigma 2-cleft; ovules 4 — 10 in each cell. Fruit small, baccate. 
Seeds 4-5 in each cell. 

Hyptianthera stricta, W, and A . — An evergreen shrub up to 15 feet 
high with stems up to 6 inches diameter. Bark rough, reddish-brSwn , 
with numerous shallow longitudinal cracks peeling ofl; in thin almost 
papery pieces. Blaze *l-*2 inch, cheesy, not fibrous, pink, juice turn- 
ing purple on the blade of a knife. Twigs smooth, green. Main erect 
shoots quadrangular with decussate side branches. Leaves 4—8 by 
*75 — 1*75 inches, linear-oblong or lanceolate, gradually tapering to an 
acuminate point, base acute, glossy on both surfaces and dark green 
above, rather thick, lateral nerves 6 — ^9 pairs. Petiole *15 — *4 inch 
long, rather deeply channelled. Flowers small, white, sessile, in axil- 
lary fascicles. Corolla *1 — ‘15 inch long with broadly ovate lobes. 
Berries *3 — ‘5 inch long, globose or ellipsoid, shining, purplish-black, 
succulent, crowned with the persistent green calyx. 

Occurs along the subhimalayan tract and outer hill ranges up to 3,000 feet, usually 
in damp shady places and especially along the banks of streams. Rather scarce. FJoweis’: 
April-May, I''rint : February — ^April. 

11. PAVETTA, Linn. 

Shrubs or small trees . Leaves opposite ; stipules intrapetiolar, 
usually connate in a loose deciduous sheath. Elowerg'in trichotomously 
branched cymes. Calyx-lobes 4, rarely 5. Corolla salver-shaped; tube 
slender; lobes 4, rarely 5, twisted in bud. Stamens 4, rarely 5, on the 
mouth of the corolla. Ovary 2-celIed ; ovules solitai 7 in each cell ; style 
much exserted, slender; stigma fusiform. Fruit a small fleshy berry with 
1-2 pyrenes. 

Flowers in large cymose panicles : 4— -8 inches across. 

liaterai nerves .10 — 18 pairs ... ... ... 1. indiea. 

Flov'crs ill small capitate cymes 2*5 inches across. 

Lateral nerves 6-— 8 pairs ... ... ... 2 suMcapilala. 
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Pitetta indica, Linn. — A shrub '5—10 feet high with stems up 
to 4 iiiclies diameter. Bark pale brown, slightly rough, soft and mealy 
or sonjewliat corky. Blaze *2— *35 inch, cheesy, not fibrous, pale yellow 
often tinged with ehlorophyl. Leaves 5- — 11 by 2*2—5 inches, elliptic 
ovate- or obovate-oblong, acute or acimiinate, pubescent and dull dark 
green above with pale midrib, paler and softly pubescent or tonientose 
beneath, with ].0 — 18 pairs of lateral nerves prominent beneath. Petiole 
*5 — 1*5 inches long, hairy. Stipules caudate-acuminate, hairy. Flowers 
*6 — *8 inch diameter, white, sometimes faintly scented, in many- 
flowered lax trichotoinous pedunculate cymose panicles 4 — ^8 inches 
across. Peduncles axillary, 4 — 7 inches long, sometimes bearing a feW' 
leaves at the base of the panicle. Corolla-tube *5 — *7 inch long. 
Stamens exserted, anthers green. Style projecting *7 — *9 inch beyond 
the mouth of the corolla. Stigma green. Fruit *25 — *3 inch diameter, 
globose, black, puberiilous, containing a single large brown seed. 

Occurs tlirougliont the area between 1,000 and 5,000 feet. Fairly common, usually 
in rather open miscellaneous forests. The species described is var. tomentosa of F. B. 1. 
Flowfrs : May — July. Fruit: January-February. 

2. Pavetta subcapitata, Hook. f. — A shrub. Leaves 4 — 7 by 
1*25 — 2 inches, elliptic-lanceolatQ or oblanceolate, acuminate, base acute, 
glabrous or nearly so above, glabrous or pubescent beneath, with 6 — 8 
pairs of^Iateral nerves. Flowers *4 inch diameter, in tenninal capitate 
many-flowerSd cymes 1*5 — 2*5 inches across. Corolla-tube *5“*6 inch 
long. Style projecting *5 — ‘8 inch beyond the corolla-tube. 

There is a single specimen of this shrub at Debra Dun collected by Inayat in the 
Nembuwala Sot in wliat used to be the Garhwal Division and is now the Lansdowne 
Division. In the F. B. 1. it is regarded as a possible form of P. indica, but it certainly 
appears quite distinct from P. indica, var. tomentosa as found in our area. Flowers : 
May- June. 

12. MYCETIA, ReAnw. 

Slinibs or xindershrubs. Stipules siinple, free. Flowers in axillary 
and terminal cymes or corymbs. Calyx-tube turbinate bemispheric or 
campanniate ; lobes 4-5. Corolla salver-shaped, short or long; lobes 4-5, 
valvate. Stamens 4-5, inserted in the upper part of the tube; filaments 
very short. Ovary 2-celled with several ovules in each cell; stigmas 2. 
Berry small, fleshy, many-seeded. 

Myoetia longifolia, Kuntze. Syn. Adenosacme lomjijoUa, Wall. — 
A small shrub 1 — 4 feet high. Bark smooth, yellowish, shining. 
Leaves 4 — 10 inches long, elliptic-lanceolate, acuminate, very variable in 
width, naiTowed into the petiole, glabrous or pubescent above, pubescent 
01 ’ tomentose beneath, with about 13 — 17 pairs of arcuate secondary 
nerves. Petiole slender, ‘25— 2’5 inches long. Stipules small, oblong- 
lanceolate, entire or 2-fid. Flowers orange, in broad, terminal and 
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axillary, trichotomous, glabrous or pubescent cymes. Calyx-tule 
broadly campanulate, about '1 inch long; teeth ovate, subulate or lanceo- 
late, about as long as the tube, persistent. Corolla about ‘5 inch long, 
with small broadly-ovate lobes. Berry "25 inch diameter, globose, 
white. 

Has been found in Bast and Central Almora between 3,000 and 4,000 feet eleva- 
tion. Scarce. Usually in damp places. Flowers: July-August. 

13. GOFFEA, Linn, 

Shrubs. Leaves opposite, rarely ternate; stipules broad, interpeiio 
lar. Flowers in axillary or terminal fascicles or solitary or axiilary 
cymes. Calyx-tube short; limb short, 4-5-lobecl or irregularly many- 
toothed. Corolla-tube short or long; lobes 4-5, twisted in bud. Stamens 
4-5 ; filaments short or 0. Ovary 2-ceIled ; ovules solitary in each cell ; 
style bifid at the apex. Fruit a small drupe witli 2 plano-convex or 
ventrally concave cartilaginous or bony pyrenes. 

Coffea bengalensis, Roxb . — A deciduous shrub 2 — 6 feet liigii with 
stems up to 1 inch diameter. Bark pale brown or whitish, fairly siTiooth, 
the thin outer mealy-corky layer succeeded by green tissue. Young 
shoots brown-pubescent or glabrescent. Leaves 2*5 — 4*5 by 1*25 — 2*75 
inches, elliptic or ovate, acute or bluntly acuminate, base acute, dark 
glossy green and glabrous above, paler and glossy with scattered hairs 
on the nerves beneath when young; lateral nerves 4 — 6 imirs depressed 
above and prominent beneath. Petiole *l-‘2 inch long. Stipules •2r--3 
inch long, setaceous, wdth broad base. Flowers 1 — 1*5 inches diameter, 
wdiite, sessile, fascicled 1 — 3 together at the ends of the shoots. Corolia. 
vsalver-shaped ; tube ‘7 — *9 inch long. Drupe ‘4-*5 inch long, truncated- 
ellipsoid or globose, purplish-black, containing 1-2 pyrenes of a purplisli 
colour flattened on one side with a groove flown the middle. 

Occurs throughout the subhimalayan tract and outermost hill ranges between 
1,000 and 3,000 feet. ^ Bather scarce, generally in shady forest and moist localities, some- 
times forming gregarious patches of undergrowth. Flowers : March-Apri?, with the new 
leaves. Fruit : December- January. 

14. GAEDENIA, Linn, 

Trees or shrubs, armed or not. Leaves opposite, vsometimes ternate 
or fascicled in the thorny species. Flowers usually white, clianging to 
yellow, often large, solitary fascicled or cymose, sometimes dimorphic 
and polygamous. Calyx-tube ovoid or obconic. Corollar-tube long or 
short; lobes 5, rarely more, twisted. Stamens as many as the corolla- 
lobes ; anthers sessile or subsessile. Ovary 1-celled ; ovules numerous ; 
style thick; stigma club-shaped or fusiform, usually 2-fid. Fruit a 
coriaceous or fleshy beiTy.^ endocarp hard. Seeds many, compressed. 
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; (jaMenia .togida, Roxb. Vern* Thanem] Gen.— A sm.all de'-idu- 
oui> tree with stout rigid braiiches, up to^ feet girth and ii5 feet high. 
Bark quite smooth, pale bliiishr*grey with well-marked (k-pressioiitg, oftc]! 
coloured paler wdiere pieces have recently exfoliated, coverrd with a thin 
mealy scurf. Blaze *3-*4 inch, cheesy, not fibrous, pale yellow faintly 
streaked with pale orange and tinged with chlorophyl towards the out- 
side. Dwwf side-branches sometimes armed with sharp straight axillary 
thorns. Leaves opposite, usually crowded at the ends of the dwarf 
shoots or forming terminal rosettes, 2 — 5 by 1 — 3 inches, obovate, apex 
rounded obtuse or acute, base abruptly constricted to form a narrow 
gradually tapering woiig produced almost or quite to the base, coriaceous, 
upper surface shining glabrous or sparsely hairy, low'er surface glabrescent 
or densely clothed wdth pale grey hairs. Petiole 0 — *2 iiich long, 
.blowers l-sexual and 2-sexiial, white, fragrant, *8- — 1‘2 inches diamet^nu 
appearing inostly wdieii the tree is leafless. Hei'inaphrodite fl covers 
solitary, terminal ; ovary *3-*4 inch long ; calyx ‘15— ’2 inch long ; c;orolIa- 
tube ‘4-*5 inch long dilated upwards. Male flowers fascicled at the ends 
of the shoots. Berries 2-3 inches long, ovoid or ellipsoid, grey or reddish- 
brown and mealy; pericarp ‘4 — ‘8 inch thick, fleshy; endocarp thinly 
woody. ' 

Qcciir.s tfcrori,ghoiit the subhimalayan tract ^ up to 2,000 feet. .Pahiv eora.mon lu 
opezi sal f Oldest on sunny aspects. Flowers ; ApriOMay. Fruit March- ApriJ. 

15.' EANDIA, .Lmn. 

Trees or shrubs, armed or miarmed,. the spines usually in opposite 
axillary pairs. Leaves often fascicled on short branches and when 
opposite one of the pair sometimes arrested ; stipules short, interpetiolar, 
free or connate. Flowers often dimorphic, white or yellowish, in axillary 
or leaf-opposed cymes, sometimes fascicled, rarely solitary. Calyx- 
lobes 5. Corolla-tube usually short ; lobes 5, twisted in bud. Stamens 
5. Ovary 2- rarely 3-4-celled ; ovules numerous ; stigma usually fusiform. 
Fruit a 2-celled, many-seeded berry. 

I. — Unarmed. Leaves usually less than 2 inches long. 

Berries not exceeding *3 inch long ... ... 1. tetrasperma. 

II. — Armed. Leaves exceeding 2 inches long. Berries 
more than ? inch long. 

1. Spines 2 — 4 together at the ends of arrested 

branchlets. Flowers 1-2 inches diameter ... 2. uUginosa. 

2. Spines axillary, solitary. Flowers *6 — *8 inch 

diameter ... ... .... ... 3. longispina. 

1. Raiidia tetrasperma,. Benth. and Hook. f. Yern. Ghdra or 
Gharri, Gen. — A stiff erect evergreen shrnb with stems up to 10 feet 
Iiigh and 3 inches diameter. Bark brown, fairly smooth, exfoliating in 
rather thick iixegular scales. Blaze ‘25 inch, soft, cheesy, wliite or 
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pale yellow with a few pale orange markings towards the interior, often 
tinged with ehlorophyl outside. Leaves very variable, *5 — 2 by *3 — '6 
inch, broadly obovate lanceolate or oblaneeolate, iisnaily crowded on 
dwarf shoots, glabrous, base narroW'ed into a very short petiole. Stipules 
acute or aeioninate. Fiow^ers '8-‘9 inch across the expanded coi'oila- 
lobes, pale greenish-yellow or creamy-yellow, faintly scented, solitary, 
sessile or nearly so, teriniiial. Corolla-tube '4 inch long; lobes spreading 
at first, later reflexed. The club-shaped pistil protrudes about *2 inch 
beyond the corolla-tube. Berries ‘25 — *3 inch diameter, globose, black, 
crowned with the persistent calyx-lobes. Seeds 2 — 4. 

Occurs tlirouglioiit the hills between 2,500 and 6,500 feet. Common on open slopes 
und not infrequently associated with hanj. It sometimes manages to persist on heavily- 
grazed bare slopes when all other woody shrubs have disappeared. Under such conditions 
it remains dwarfed and frequently only a few inches high. Flo-wers : March — May. Fruit : 
January-Februar}^ 

2. Randia uliginosa, DC. Vern. Pincldhi, E. — A small tree up to 
20 feet high and 4 feet girth. Bark reddish-browrn, fairly smooth, 
often with transverse cracks. Blaze ‘5 — *7 inch, pale yellow finely 
speckled with pale orange or pink. Dw-^arf shoots often terminated by a 
cluster of 2 — 4 stout axillary thorns *25 — *5 inch long. Young shoots 
pubescent. Leaves 3 — 8 by 1*5 — 4 inches, elliptic or obovate, usually 
crowded on dwarf shoots, apex obtuse rounded or acute, base^Tadually 
narrow^ed into the petiole, pubescent on both, surfaces <»'when young, 
glab-icHis when mature or pubescent on the nerves beneath. Stipules 
broad, rounded or triangular. Flowers 1-2 inches diameter, white, 
solitary, terminal, sessile or shortly pedunculate. Calyx-tube '5-‘6 inch 
long, turbinate. Corolk-tube scarcely exceeding the calj'x. Berries 
2 — 3'5 inches long, ellipsoid or ovoid, yellow when ripe. 

Occurs in .the subhimalayan tract, but appears to be rather scarce. It is cnmimuj 
in adjacent portions of the plains where it is usually found on low dying grassy areas. 
The leaves turn j^ellow before falling. Long shoots bearing numerous short leafy side 
shoots often form a characteristic feature of the crown. Flowers May- June. F.iuit : 
Maroh-April. 

3. Randia longispina, DC. Byn. R. dumetomm , Hook, ex parte. 
Venn Rdra, BG. Madiill, E. — A large decidtious shrub or small tree 
with spreading crown and short bole, attaining 4 feqj:- girth and 25 feel 
high. Bark brown, rather rough, exfoliating in small in‘egular scales. 
Blaze *3 — ‘5 inch, crisp, not fibrous, pink, S‘Ometime>s mottled and 
streaked with orange-brown, juice turning purple on the blade of a 
knife. Branches usually aimed with strong, straight, axillary thorns 
'5 — 2*5 inches long. Leaves 2 — 6 by *6 — 3 inches, obovate or elliptic, 
often fascicled on dwarf shoots, obtuse or acute, more or less pubescent 
on both surfaces, esjjecially on the nerves beneatfi, or glabrous above 
when mature, base gfadually , narrowed into the petiole. Petiole ‘1 — ‘5 
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inch long. Stipules deltoid-acuminate. Howers ‘6—; 8 iiicli diameter, 
yellow, solitary or ^2-3 together at the end of dwarf leafy branches. 
Peduncles short. Calyx-tube *2 inch long, earnpanulate ; lobes as long 
as or a little shorter than the tube. Corolla-tube ‘2- *3 inch long, silk}' 
without. Berry resembling a small apple, 1 — 1’5 inches long, globose 
or broadly ovoid, yellow, sparsely pubescent. 

Occurs througliout the area up to 4,000 feet. Very common in sal forests and 
also in dry miscellaneous types. Flowers: April — ^June. Fruit: January— March. 

16. EUBLi, Lmn. 

Herbs or somewhat woody, erect diffuse or climbing, scabrid or 
prickly; stems 4-sided. Leaves in whorls of 4 — 8, rarely opposite ; 
stipules wanting. Plowxrs small, in axillary and terminal cymes, 
pedicels jointed witli. the flower. Calyx-tube ovoid or globose ; limb 0. 
Corolla rotate or slioilly campamilate ; lobes 4 — 6, valvate. Stamens 
4—6, on the tube. Ovary 2-celled ; ovules solitary in each cell; style 
bifid or styles 2; stigma capitate. Fruit small, didymous or globose by 
the suppression of 1 carpel. 

Rubia cordifolia, Linn. Vern. Majeti, Gen. — A deciduous climber 
wdth weak flexible stems up to 10 feet high and ‘25 inch diameter. 
Basal portions of stem usually persistent and often softly woody. 
Branches quadrangiilar, retrorsely scabrid or glabrous. Leaves 4 in a 
whorl, two ohen larger and with longer petioles, 1'5 — 4 inches long, 
ovate, acute, base cordate, scabrid or smooth, with 3 — 7 strong basal, 
nerves, prominent and usually retrorsely scabrid beneath. Petiole 2 — 4 
inches long. The upper leaves often acute at the base and with shorter 
petioles. Flowers less than *1 inch diameter, dark red or pinkish- 
brown, in terminal cyinose leafy panicles ; the branches tiichotomous, 
spreading, up to 8 inches long, with foliaceons bracts. Fruit *2 incli 
diameter, globose, dark purple, fleshy. 

Occurs tlironghout the hills between 2,500 and 8,500 feet. ComiuoD. Flowers: 
July — September. Fruit: October-November. 




L. — COMPOSim. 


301 


■ L.— COMPOSITE. ■ ■ 

Herbs or shrubs, rarely trees. Leaves alternate or opposite, simple 
or compoinid ; stipules 0. Flowers in heads, eonsistiiig iisiially of many 
similar or dissimilar flowers, sessile, on the dilated top of the pedimcie 
(receptacle) and surrounded by an involucre of bracts; bracteoles 0 or 
reduced to scales or bristles on the receptacle. Flowers 1-2-sexuaL 
Ca]57x-tvibe adnate to the ovary; limb 0 or of hairs or scales (pappus). 
Corolkr gamopetalous tubular, 2—5-toothed or cleft or ligulate or 
somewhat bilabiate. Disk opigynous. Stamens 4-5, inserted within 
the corolla-tube ; anthers usually connate in a tube. Ovary inferior, 1- 
celled ; ovule solitary; style usually bifid. Fruit a dry indehiscent 
nebene, naked or crowned by the persistent pappus. 

I — Heads radiate (i.e., corollas cf the outer flowers 

^ligulate, of the inner tubular). 

1. Eay flowers yellow ... ... ... 1, hinla. 

2. Ray flowers pale ntauve ... ... ... 2. Micro(ilos,<tii. 

II. — Heads disciform (,i.e., corollas of all the flowers tubu- 

vt lary.",;"' 

iT Leaves undivided or obscurely lobed towards the 

liase. ■■ ■ ' ' 

(a) Stems thick and succulent ... ... 3. Gynin'a. 

(t) Stems not succulent. 

(i) Leaves more or less white-tomeni ose bencaih 4. Lcucomcris. 

(ii) Leaves never white-tomentose beneath ... 1. Inula. 

2. Leaves 1-2-pinnatifid or -pinnatisect ... 5. Artemisiu^ 

1. INULA, Linn. 

Herbs or shrubs. Leaves alternate, tootlied. Heads large and 
solitaiw or small and corymbose, heterogamoiis, radiate i'arely discifcu'tn ; 
ray flowers female, fertile; disk flowers hermapbredite, tubular. Invo- 
lucre hemispheric or campanulate, bracts many-seriate , the outer often 
foliaeeous. Receptacle pitted or areolate. Corolla of ray flowers usually 
ligulate, yellow or wjiite, 3-4-toothed; of disk flowers regubr, yellow. 
Anther-bases wdth tails, ilcbene usually ribbed. Pappus hairs rather 
short. 

A. Mature leaves more or less densely silky-toment‘tse 

beneath. Flower-heads *25 inch diameter, discoid ... 1. Cappa. 

B. Mature leaves glabrous or pub::Svcent beneath. Flower- 
heads *4 — 1*2 inches diameter, radiate. 

1. Lateral nerves 8—12 pairs. Pleads *4-* 6 inch 

diameter , .h , .... _ ... 2. euspidata. 

■2. Lateral nerves 4—6 pairs. Heads *9 — 1*2 inches 

ffiameter ..r ruhrimuUs. 
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1. Iiiila Cappa, DC. — An erect deciduous or subdeciduoiis shriili 

1 — 3 feet high with sparingly-branched or unbranched stems up to *5 inch 
diameter, the shoots often dying back almost to the ground each yerj*, 

though usually a portion at least persists. Bark smooth, reddish- or 

purplish-brown. Young shoots densely gi*ey-silky. Leaves 3— 6 by 

*7 — 1*5 inches, oblong-lanceolate, narrowed at both ends, thick, more or 
less cuspidate-serrate usually obscurely so, dull green and more or less 
densely adpressed-hairy above, grey silky-tomentose beneath. Petiole 
0 — ‘4 inch long, stout. Heads *25 inch diameter, yellow, in terminal 
and axillary corymbs. Flowers all discoid or with few incoiispiGuoiis 
ligules. Involncral bracts linear, silky, the outer shorter. Achenes 

silky with whitish pappus ‘25 inch long. 

Occurs throTighoiTt the area between 1,000 and 8,000 feet. Very common on grassy 
slopes, especially in open forests of hanj and chir. Flowers: September — ^November* 
Fruit: November — April. 

2. Innla cuspidata, Ctarhe . — A deciduous or subdeciduoiis shrub 
with rather weak freely branching stems 2 — 6 feet high and up to *5 
inch diameter v’^uth a large pith. Bark smooth, reddish- or pufplish- 
brown with scattered, raised, circular, pale lenticels. Y^oiing shoots 
glabrous or pubescent. Leaves 3 — 8 by 1 — 3*5 inches, elliptic-lanceolate, 
acumina.te, base narrowed, thin, membranous, softly tomento^ on both 
surfaces or glabrescent when young, glabrescent or pubescent beneath 
when mature, dull green above, closely serrulate, the teeth gland- tipped, 
with 8 — 12 pairs of lateral nerves. Petiole *2 — 1*3 inche*' long. Heads 
*4-*5 inch diameter, radiate, bright yellow, in terminal and axillary 
corymbs arranged in terminal leafy panicles 4 — 8 inches across : branches 
clothed with short pubescence. Tiivolucral bracts linear, pubescent, th ' 
outer shorter. Achenes silky with whitish pappus *2 incli long. 

Occurs tliroughont the bills between 4,500 hnnd 7,000 feet. Common, It is nsiiallv 
found growing on. steep rocky or precipitous ground. Flowers : Rept ember — ^November. 
Fruit : November — Februai-y. 

3. Inula mbricanlis, Clarke. — A deciduous oi* siibdeciduous 
shrub with slender erect sparingly-branched stems 2 — G feet Hgli and 
up to ‘35 inch diameter with rather a large pith. Bark smooth, paL 
yellowish-brown. Leaves 4 — 6 by 1-2 inches/ elliptic-lanceolate, 
aeiiminate, base narrowed, thin, membranous, serrulate, the teeth gland- 
tipped, tomentose on both surfaces when quite young, gIabi*ous when 
mature, witli 4 — 6 pairs of lateral nerves. Petiole 0 — *1 i.nch long. 
Pleads *9—1*2 inches diameter, radiate, yellow, in lax few-flowered 
terminal and axillary corymbs 1*5-4 inches long ; branchr-s clothed with 
long spreading hairs and subtended by large foliaceons bracts. Pay 
flowers briglit yellow, disk flowers orange-brown. Involncral bracts 
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laEceolatei, liairv, llie outer sliorter. Acheiies silky with whitish pappus 
’25 inch long. 

Occurs tliroughout the hills between 2,000 and 6,500 feet. Not very conimoii. or 
only locally common. Usually found on steep or rocky ground, often in shady ravines. 
Flowers: March — May, whilst leafless or nearly so. Fruit: April—Jiine. 

2. MICEOGLOSSA, DC. 

Shrubs, sometimes climbing. Leaves alternate, entire or toothed. 
Heaxls heterogarnous, radiate, in corymbs often pamciilate ; ray flowera 
female, fert,ile ; disk flowers hermaphrodite, often sterile. Involucre 
ciampannlate ; bracts narrow, the outer shorter. Eeceptacle flat.. 
Corolla of ray flow^ers wdth bifid ligule ; of disk flowers wdth 5 spreading 
lobes. Anther-bases obtuse. Achenes angular or ribbed. Pappus of 
hairs. 

Micpoglossa albescens, Clarke, — A deciduous shrub 2—4 feet high 
wdth spreading erect or suberect stems up to ‘5 inch diameter Bark 
pale brown, often reddish. Twigs with rather a large pith, pubescent. 
Leaves 2 — 6 by *75 — 1*5 inches, lanceolate, acuminate, base gradually 
narrowed, obscurely serrate wdth apicnlate teeth or subentire with only 
a few apiculae, minutely pubescent above, pale and pubescent or tomen- 
tose beneath. Petiole 0—* 2 inch long. Heads *2-‘3 inch diameter, in 
many-heas4ed terminal corymbs 1*5 — 3 inches across. Bay flowers 
female with iigulate pale mauve corollas. Disk fl.owers bisexual with 
tubular yellow' corollas. Achenes with copious pappus-hairs. 

Occurs along tlic main Himalayan range between 8,000 and 11,000 feet. Not very 
common. It is usually found growing on rocky or uneven ground in open forest and 
exposed positions. The crushed leaves have an aromatic smell. Flowers : July -August. 
Ffuit : October-November. 

3. GTNUEA, Cass, 

Succulent lierbs, rarely undershrubs, glabrous or hispid. Leaves 
alternate, entire tootlied or pinnatisect. Heads bomogamous, disciform, 
solitary or corymbose, bracteolate at the base; flowers all bisexual, 
fertile, or rarely a few outer female. Involucre cylindric; bracts 
1-seriate, narrow, euua-l, the margins scarious. Eeceptacle pitted or 
sliortly fimbrillate. Corolla regular, slender, tubular, 5-tootlied, yellow. 
Anther-bases entire* or subauricled. Style-arms slender, hairy. Achenes 
narrowN many-ribbed. Pappus of copious hairs. 

Gymira nepalensis, DC. — An erect deciduous imdershrub 1 — 8 feet 
high with stout sparingly-branched succulent stems np to 1 inch diame- 
ter, with a large pith but becoming quite woody towards the base when 
old. Bark smooth, greenish, with scattered circular lenficels. Blaze 
not fibrous, green. Young shoots, leaves and inflorescence more or less 
densely clothed all over with pale pubescence, .Leaves 4 — 9 by 1*3-4 
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inches, elliptic or elliptic-lanceolate, acute or acuminate, coaisely 
toothed, base cleciirreiit along the short thick pedicel and sometimes 
cut iiU'O one or niore lobes, thick; lateral nerves 5— 7 pairs, 

prominent beneath. Heads ’7-*8 inch Icnig an^^ \3-*4 itich acn 
yellow, in open terminal corymbs 6- — 12 inches long. Bracteoles about 
12, up to *4 inch longP subcylindric, distinct. Bracts about 20, ‘5-‘6 
inch long, flattened, with scariou^ margins bj' wdiich they cohere till 
dry. Achenes *15 inch long, linear. Pappus ‘2-‘3 incli long. 

Occurs in moist shady ravines throughout the central and outer hill ranges east of 
the Raniganga Vhdley between 3,500 and 5,000 feet. Scarce. Flowers : April-May'. Fruit : 
/'May.' ' 

4., LEIICOMEEIS, Don. 

Shrubs or small trees. Leaves alternate, entire. Heads corymbose, 
homogamous, discoid, 4 — 8-fl.owered, white. Flowers all hermaphro- 
dite, similar and fertile, tubular. Involucre ovoid; bracts many-seriate, 
coriaceous oi’ dry, the outer sinaller. Eeceptacle flat, naked. Corolla 
with 5 narrow re volute segments. Anther-bases sagittate with ciliate 
tails. Achenes 5-ribbed, silky. Pappus of copious hairs. 

Leiicomeris spectabilis, Don. A'eni, Panchva, SG, K and E. — 
A large evei'green or subdeciduoiis shrub or small tree wnth stem up 
to 2*5 feet girth and 20 feet high. Bark pale brown, rough, cgalvv, split- 
up by reticulate cracks into small rounded scales. Blaz^ *2 — ‘7 inch, 
coarsely fibrous, pale yellowish-brown or white turning dirty green on 
exposure, juice turning black on tlie blade of a knife. Shoots angular 
with a large pith. Leaves 7 — 16 by 2*5 — 5 inches, narrowly oblong 
or oblanceolate, entire or inore usually with the nerves excurrent and 
sometimes minutely cuspidate-serrate, white-tomentose on botli surfaces 
when young soon becoming glabrescent above and ultimately also 
beneath, base gradually narrowed; lateral nerves 7 — 14 pairs, prominent 
beneatlu Petiole *3 — 1 inch long. Heads *7 — 1 inch long, in terminal 
fomentose braeteate corymbs 4 — 6 inches across. Corolla wdiite, tubu- 
lar. Achenes '2 inch long, slender, densely silky. Panpus ‘5 inch long, 
almost concealing the slender corolla-tube when in flower. 

Occurs ihroniGfhout the lulls between 2,500 and 6,000 fee^. Fairly common in 
miscellaneous forests, usually on south aspects. Flowers : April-May. 

!). AETEMISIA, Lmn. 

Herbs or shrubs, usually strong-scented. Leaves alternate, entire 
serrate or 1 — 3-pinnatisect. Heads small, heterogamons or homogamous, 
disciform, usually panicled, sometimes solitary or fascicled; outer 
flowers female, fertile ; inner hermaphrodite, fertile or not. Involncral 
bracts few-seriate, the outer shorter. Receptacle naked or hirsute. 
Corolla of female flowers slender, tpbular, 2-d-lobed; of hermaphrodite 
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ones, the limb 5-lobed.- 'Anther-bases obtuse.; Aclienes faintly 
.striate. Pappus 0.' 

I, — Flowers all fertile. A snberect shrub with linear 

leaf-segmen.ts .... ... ' ... l,..mantma> , ' 

IT.— Bay flowers male, disk flowers hermaphrodite and 

■iertilev' • • 

A. An erect shrub, the main stem sparingly 
branched. Leaf-segments more than '05 
inch broad ... ... ... 2. milgaris* 

JB. Suberect shrubs, the main stem usually much 
branched. Leaf -segments less than *05 inch 
broad. 

1. Leaves pale glaucous above, white beneath... 3. vestita. 

2. Leaves green on both surfaces .. ... 4. sacrorum^ 

1. Artemisia maritima, Linn, Vern. Safcd-purcha, Bhofcm. — A 
deciduous shrub 12 — 18 inches high with stems up to ‘5 incli diameter. 
Bark rough, fibrous. Twigs striate, hoary or somewhat wliite-woolly. 
Leaves *5 — 2 inches long, 2-pmnatisect ; segments many, small, spread- 
ing, linear, obtuse, more or less grey-hoary or -tomentose, bluish-green, 
the Clipper leaves simple and linear. Petioles slender, up to 1 inch long, 
much shorter towards the ends of the shoots. Heads liomogamoiis, 3 — 8- 
flowered, oblong or ovoid, a little more than ‘1 inch long, sessile or 
nearly so, in spicate fascicles in the axil of a small linear or subsetaceous 
leaf. T^owers yellowish. Involucral bracts linear-oblong with scarious 
margins. C%olla with a short cylindric tube and narrowly campanulate 
limb; 

Occurs on the dry interior ranges bordering Tibet between 9,000 and 11,000 feet. 
Very common and gregarious on open shaly slopes. It hears a general resemblance to 
A. vestita, Wail, but the foliage is paler and more glaucous. The leaves are very 
aromatic. Flowers : September. 

2. Artemisia vulgaris, Linn, Vern. Kunja, G. — An erect sub- 
deciduous shrub 3 — 6 feet high with stems up to ‘5 inch diameter, old 
plants usually with a distinct woody and persistent basal portion the 
upper portion more or less dying back each year. Stems paniculately 
branched. Lower leaves petioled, 2 — 4 inches long, ovate in outline, 
1-2-pinnatisect with stipule-like lobes at the base ; segments more or 
less pubescent above, ashy-grey or white-tomentcse be7ieath ; upper 
leaves often sessile, linear-lanceolate, entire or 3-fid. Pleads heterogam- 
ous, sessile or shortly pedicelled, ovoid or subglobose, arranged in some- 
what one-sided panicled racemes. Flowers brownish-yellow. 
Involucral bracts woolly or glabrate, the outer smaller. Achenes 
minute. 

Occurs throughout the area between 1,500 and 12,000 feet. Abundant on waste 
ground, on roadsides and near cultivation. The leaves are aromatic. Flowers : August 
— October. 


20 



306 


li.— COMPOSITiE. 


:: 3« . AFtamisia lestita, — A shrub usually 2-3 feet : high , 

becomihigv woody at the base in old stems. Twigs striate, caiiescent. 
Leawes 1—3 inches long, ,2-pi nnatisect,; segments many, *1— *3 inch 
long, oblong acute, rmdivided or more usiialh' pectiiiately-pinnatifid , 
pale glaucous green above, w- hit e-tonieiitose beneath ; racliis usually 
pectinately winged. Heads lieterogamous, 0— lO-tlowered, hemispheric, 
a little more than *1 inch across, j:)edicelled, nodding, in compound 
hoary racemes. Pedicels *05 — *2 inch long. Involucrai bracts obovate- 
oblong with scarioiis margins. 

This shrub is recorded by Stracliey and Winterbottom as common at 6,000 feet. 
I have collected what T believe to be this species near Ringi in the Dhauli valley, Nortl] 
Grarhwal at 7,500 feet where it is common in blue pine forest. However I may liave 
mistaken the identity of this plant (my Number 1170) since it has heads with as many 
as 24 flow’ers in a head whereas 6 — 10 is the mimber given in the F. B. I. Leaves 
scarcely aromatic. Flowers : August. 

4. Artemisia sacrorum, Ledeh. Vern. Kala-purcha^ Bhotia . — A 
deciduous bushy shrub usually 1-2 feet high but occasionally up to 4 feet 
high and stems up to 1 inch diameter, often decumbent. Bark reddish- 
brown peeling off in rough loose fibrous .strips. Twigs striate, 
pubescent. Leaves 1-2 inches long, 2-pinnatisect ; segments many, 
*1 — *3 inch long, oblong, acute, undivided or more usually pectinately- 
pimiatifid, green and hoary on botli surfaces, ultimately glabrescent 
above; rachis simple or pectinately wumged. Heads heterogameus 15 — 20 
flowered (up to SO in my specimens), broadly hemisphe’-ie, about T5 
inch across, pedicelled, nodding, in slender compound pubescent 
racemes. Pedicels up to ‘2 inch long. Flowers yellow. Involucrai 
bracts with scarious margins. 

Occurs on the dry interior ranges bordering Tibet between 1.0.000 and 12,000 feel. 
Very common and gregarious on open shaly slopes. Leaves very arcmaUc, FlowtU's : 
Augiist-Beptembe?*. 
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Trees, shrubs or undershrubs. Leaves alternate, opposite or 
whorled ; stipules 0. Flowers hermaphrodite, regolar or rarely slightly 
zfvgomorphic. Calyx free or rarely adnate to the ovary, 4 — 6-fid 
or -partite. Corolla hypogynous, usually campannla;te or urceolate, rarefy 
polypetalous ; lobes or petals usually 5, twisted or imbricate. Stamens 
usually 10, free or attacbed to the corolla; anther-cells often produced 
upwards into tubes, sometimes spurred on the back. Ovary nsualfy 5- 
celled ; ovules usually many in each cell ; style simple ; stigma simple 
or lobed. Fruit a capsule 5- or more -celled, sometimes appearing 
baccate from the adherence of the enlarged succnlent calyx. 

I.— Flowers axillary, usually solitary. Verr small 
' '' shrubs.' '■ 

. ® 

1. Leaves not imbricate or adpressed to the stem. 

Calyx in fruit succulent ... ... 1, Gaultheria. 

2. Leaves imbricate and adpressed to tlie stem. 

Calyx in fruit unaltered ... ... 2. Cassiope. 

IT .^Flowers in racemes. Tree or shrub ... ... 3. Pieris. 

TII. — Flowers solitary, fascicled or in corymbs. Trees 

or sl^'iibs ... ... ... ... 4. Hhododendron. 

1. GAULTHEEIA, Linn, 

Erect or procumbent shrubs. Leaves evergreen, serrulate, with 
glands on the lower surface at the base of long bristles. Flowers small, 
sometimes dimorphous, racemose or axillary and solitary. Calyx ovoid, 
5-fid; in fruit enlarged, coloured and succulent, enclosing the capsule. 
Corolla ovoid-tubular. Stamens 10, attached to the base of the corolla; 
anther-cells more or less produced upwards, dorsally 1-2-horned; in 
dimorphic flowers the stamens are small with simple anthers. Ovary 
5-celled; stigma simple. Capsule 5-celled, loculicidally 5-valved from the 
apex. 

Leaves broadly ovate, lower surface setulose... ... 1. nummulanoides . 

Leaves narrow-oblong, lower surface glabrous ... 2. trichophylla. 

1* Gaultheria nummularioides, D. Don. — An undershrub with 
prostrate or creeping densely hirsute stems, partly herbaceous and partly 
woody, but not exceeding ’1 inch diameter. Leaves alternate, '5 — '8 
by *4 — '6 inch, broadly ovate sometimes suborbiciilar, acute, base 
rounded or cordate, glabrous above, setulose beneath and on the margin. 
Petiole minute. Flowers *25 inch long, pink or white, solitary, axillary. 
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Pedicels *1 mcli long, densely clothed with coriaceous glabrous ovate- 
oblong bracts ‘15 inch long. Corolla tubular wdtli minute recurved lobes. 
Calyx siicciilent and enlarged in fruit to form a dark blue truncated 
berry-like fruit *25 inch diameter. 

Occurs throughout the hills between 7,000 and 10,000 feet. Common in open oak 
forest. Mowers: July — September, Fruit: January-Febriiary. 

■ 2* Gaultheria trichophylla, i? 02 //c.— An undershrub with erect or 
prostrate, more or less hirsute stems, partly herbaceous and 
partly woody, but not exceeding ‘05 inch diameter and 2 — 4 
inches high. Leaves alternate, about *25 by '1 incli, oblong, 
snbacute or rounded, base cuneate or rounded, glabrous on 
both sides, glossy above, margins bristly, .obscurely serrulate. 
Petiole minute. Flowers *2 inch long, pink or nearly white, solitary, 
axillary. Pedicels '1 inch long, densely clothed with ovate bracts *1 
inch long. Calyx enlarging in fruit as in the preceding species. 

Occurs along the slopes of the main Himalayan range between 10,000 and 12,000 
feet. Fairly common. Flowers: June — August. 

2. CASSIOPE, L. Don, 

Small fastigiafe shrubs. Leaves small, rigid, densely imbricate, 
ndpressed to the branches. Pedicels axillary. Sepals 5, free, thickened 
at the base, imbricate. Corolla campanulate ; lobes 5. Stamens usually 
10, slightly attached to the base of the corolla; filaments linear; anthers 
truncate with 1-2 horns divaricate from beneatlj the summit of each cell. 
Ovary 5-celled; stigma simple; ovules many in each cell. Capsule 
lociilicidally 5-valved. 

Cassiope fastigiata, D. Don , — An undershrub with slender woody 
stems up to ‘2 inch diameter, the basal portion iisnally procumbent, tlie 
terminal portions erect forming dense tufts 4 — 8 inches high. Leaves 
*2 inch long, somewhat 4-farionsly imbricate, ovate-oblong, tliick but 
with a narrow membranous margin which is prolonged into a cuspidate 
point, the thickened back with a narrow longitudinal groove which 
opens into a cavity in the leaf. Flowers '3 inch long, white, solitary 
or 2 — 4 together. Pedicels 0~*3 inch long, woolly. Corolla-tnbe 
widely campanulate with short recurved lobes. Capsule as long as the 
persistent calyx-segments, globose, apex depressed.* Seeds minute. 

Occurs along the main Himalayan range between 11,000 and 13,000 feet. It h 
found on open slopes above the fore.st, and is often more or less gregarious in patches. 
Flowers : June- July . 

3. PIEEIS, D, Don, 

Trees or shrubs. Leaves alternate. Flowers in axillary or panicled 
racemes at the ends of the branches. Calyx &-fid or -partite, valvate. 
Corolla with 6 short lobes. Stamens 10, usually with 2 horns divaricate 
from the apex. Ovary globose, vS-oelled ; stigma capitellate; ovules 
many in each cell. Capsule lcM3ulioidally 5-Yalved. Seeds minute. 
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A, Pieris ' oialifolia, D. Don, Vern.^ Ayar, G-eii. „ 4ng|/af ,,' NG.— A 

deciduous shrub or small tree up to 8 feet girth and 20 feet higli. Bark 
j reddish-brown, rough, with somewhat regular vertical fuiTows 1-2 mches 

I apart, often deeply cleft, exfoliating in loose fibrous strips. Blaze '6 

— 3 inches, almost entirely composed of dead tissue. Leaves 2*5—6 by 

1 — 3 inches, ovate or elliptic, acute or acuminate, entire, base rounded, 
coriaceous, more or less tawny-piibescent on both surfaces wlieii young, 
glabrous or glabrescent when mature. Petiole *2— ‘5 inch long. 
Flowers *3 — *5 inch long, white, in simple terminal and axillary racemes 

2— 6 inches long, a few flowers towards the base of the raceme usually 
ill the axils of small leaves, all the flowers directed downwards. 
Pedicels *15— ‘3 inch long. Calyx-segments ‘1 — *25 inch long. Corolla 

! oVoid, pubescent without. Filaments with or without 2 minute apical 

I horns. Capsule ‘2 inch diameter, globose, supported by the persistent 

] ' calyx. 

! Occurs througliout the hills between 2,000 and 11,500 feet. Very common especially 

t in association with banj. A very large specimen in G-arhwal measured 12 feet girth and 

25 fee? high. At high elevations this species becomes a shrub and some botanists have 
separated this under the name P. villosa^ Hook, f. The main distinction lies in the 
^ absence of horns to the filaments which are supposed to be invariably present in the 

case of P. ovalifoUa. The calyx- segments in the former are also longer and narrower. 
I have found the two growing together at 9,500 feet elevation at the head of the 
Nandagini w^fley and as I confd discover no more distinctive characteristics than those 
mentioned above I have preferred to regard them as one species. Fiow^ers : April — June. 
Fruit: January-Hebruary. 

4. EHODODENDRON, Lmn. 

Trees or shrubs; often scaly or aromatic. Leaves alternate, entire,' 
coriaceous. Flowers fascicled or subcorymbose, terminal, rarely solitary 
or axillary. Calyx 5-lobed, persistent, sometimes small or obsolete. 
Corolla-tube long or short, limb 5— 10-lobed, somewhat'’ zygomorphic. 
Stamens 5 — 18, usually 10. Ovary usually 5-GelIed; ovules many in 
each cell; stigma capitate. Capsule more or less woody, septicidal. 
Seeds numerous, often tailed or crested. 

I. — Trees or shrubs exceeding 3 feet high. Leaves 

more than 3 inches long. Flowers in corymbs. 

1. Calyx-lobes *1 inch long or less. 

(а) Leaves with small silvery scales beneath. 

Flow-ers red or pink ... ... 1. arbor eum. 

(б) Leaves with a cinnamon- or buff- coloured 

tomentum beneath. Flowers pale mauve 2. cmnpanulatum . 

*2. Calyx-lobes ‘15 inch long or more. Leaves 

pale yellowish-green and glabrous beneath. 

Flowers bright red .... ... ... 3. harbatum. 

IT.-— Small shrubs not exceeding 3 feet high. Leaves less 
than 2 inches long. 

1. Flowers pale yellow in 4— 12-fiowered corymbs 4. Anthopogon. 

2. Flowers bright red, solitary or 2-3 together ... 5. lepidotum. 
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-4, ■ MiiododeEdfon a^boreum, Smith, Vern. Bufans, G. Brons, 
A. — A small evergreen tree up to 5 feet girth and ‘25 feet high. Bark 
pmkishrbrown , somewhat rough, exfoliating in thin flakes. Blaze “2 — '5 
mch, white or pinkish. Young shoots clothed with white scales. 
Leaves 3 — 6 by 1*2 — 2*2 inches, crowded towards the ends of the 
branches, lanceolate or oblong, narrowed at both ends, glabrous and 
glossy green above, pale beneath from a film of small white scales, the 
midrib and nerves prominent beneath. Petiole stout, *5 — 1 inch long, 
clothed with white scales when young. Flowers 1-2 inches long, deep 
red or pale pink, crow'ded in large rounded corymbs. Pedicels 0 — '3 
inch long.. Corolla campannlate. Ovary mealy or I’usty- woolly. 
Capsule 1 by *3 inch, cylindric, curved, mealy, longitudinally ribbed. 

Occurs throughout the hills between 4,000 and 11,000 feet. Very cominoii and 
often associated with banj and karslw. The pale flowers are usually seen at high 
elevations. I have measured a tree in South Garhw’ai which w^as 16 '5 feet girth at 1'5 
feet above the ground. Fhnvers : January — June, flow-ering first at low’ elevations. 


2. Rhododendron campanulatum, D. Don. Yern. Chinuda or 
Semru, NG-. — An evergreen shrub often only 6 — 8 feet high but some- 
times 15 — 20 feet high with stems up to 3 feet girth. Stems spreading 
.and nearly ahvays procumbent towards the base. Bark smooth, 
pinkish-brown, exfoliating in thin almost papery flakes. Blaz^ ‘1 inch, 
pale orange- or reddish-brown. Leaves 3 — 5 by 1*7 — 2*5 inches, crowded 
towards the ends of the branches, elliptic or elliptic-oblong, rounded at 
both ends, mucronate, glabrous and glossy dark green above, clothed 
beneath with a dense cinnamon- or buff-coloured tomentum wdiich 
obscures the nerves, midrib prominent beneath, leaf margins often 
curved inwards towards the midrib beneath. Petiole stout, *4 — *8 inch 
long. Flowers 1 — 1*5 inches long, wdiite tinged with mauve or lilac and 
spotted inside anteriorly with pinkish-purple, in lax corymbs. Pedicels 
*7 — 1 inch long. Corolla campannlate. Ovary glabrous. Capsule '7 — 
1*2 by *25 — ‘3 inch, cylindric, more or less cuived, longitudinally 
furrowed. 

Occurs ai<jng the main Himalayan range between 9,500 and 12,500 feet. A"ery 
common and often densely gregarious over fairly large areas, sometimes associated wdth 
karshu on north aspects but more usually with Betula utilis or extending above the 
limits of tree growth. Flowers : May — ^July. Fruit : October-November. 

3. Rhododendron barbatum, Wall. Vem. Chimula or Semru, 
NO. — A large evergree^i slirab or small tree up to 4 feet girth and 30 feet 
high. Stems often procumbent towards tiie base. Barb quite smooth, 
bright reddish-brown sometimes vinous-red, Jiakiug off in thin paper}' 
strips and exposing a paler barb beneath. Blaze ’1 inch, pinbish or 
orange usually tinged with chlorpphyl. Young shoots glabrous. Leaves 
4'5—9 bp 1'25 — 2'5 inches, crowded towards the ends of the branches, 
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narrowly elliptic-obloilg or , oblong-oblanceolate, apex subiniicronate. 
base rounded or slightly cordate, glabrous and dull or slightly glossy and 
dark green above, glabrous (sometimes bristly in Nepal specimens) and 
pale yellowisli-green beneath, midrib promiiieiit beneath. Petiole ‘3 — '8 
inch long, stoot, iisually with a few' coarse bristles up to *’25 inch long 
on the upper surface. Plowmrs 1‘3 — 1*6 inches long, bright red, cn-owded 
in corymbs. Pedicels ‘25 — ‘5 inch long. Corolla cainpamilate. Ovary 
densely glandular-hairy. Capsule *7 — 1*2- by *25 inch, cylindric, curved, 
longitudinally ribbed. " 

Occurs along the main Himalayan rangti, between 8,000 and 10,500 feet. Eairly 
comiuon, usually on north aspects and often associated with silver fir or karshu and some- 
times with Betula utitis. Elowers : May -June. 

4. Rhododendron Anthopogon, D. Don. — A small evergreen shrub 
1-2 feet high with stems up to *75 inch diameter, the basal portion more 
or less procumbent and densely branched. Bark slightly rough, pinkish- 
brown or grey, eirfoliating in papery strips. Young shoots scaly and 
pubescent. Ijeaves *5 — 1*3 by *3 — *8 inch, crowded towards the ends 
of the branches, elliptic or elliptic-oblong, thick, margins recurved, 
clothed above with scattered yellow scales wdien young, becoming 
glabrous when mature, clothed beneath wdth a dense layer of scales 
which ajre yellow on the young leaves becoming ferruginons as the leaves 
mature, subbbtnse at both ends. Petiole ‘1— *3 inch long. Flowers 
*6— "8 inch diameter, very pale yellow and almost translucent, in dense 
4 — 12-flowered corymbs. Pedicels very short. Corolla-tube *3 — *5 
inch long, cylindric; lobes spreading, elliptic-obovate. Ovary scaly. 
Capsule ‘l-*2 inch long, ovoid, tapering gradually to a blunt point, 
prominently 5-ribbedt’ dotted with pale yellowish scales and capped by 
the short erect style ‘05 inch long. 

Occurs along the main Himalayan range between 1.0,000 and 14-,000 feet. Commo]i 
above tree level, usually on north aspects, often forming dense gregarious patches of 
large extent on steep or boulder-strewn ground. The leaves turn purplish-brown above 
in the autumn. Flowers : June- July. Fruit : October-November. 

5. Rhododendron lepidotum, Wall Yem. TaghMa, NG. — A 
small shrub 6 inciies to 3 feet high wdth erect stems up to *35 inch 
diameter often curved at the base. Bark pale brown, slightly rough. 
Young shoots reddish-brown with scattered scales. Leaves ‘6 — 1*75 by 
'25 — *5 inch, crowded towards the ends of the branches, oblanceolate 
or oblong-oblanceolate, acute or rounded at the apex, more or less densely 
dotted on both sides with rounded scales, subsessile. Plow^ers 1 — 1*25 
inches diameter, bright red or majenta, solitary or 2-3 together. 
Pedicels *5 — 1 inch fang, scaly, the same bright colour as the corolla. 
Corolla-tube *2 inch long, as broad as or broader than long; lobes 
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spreadingj rounded. Ovary scaly. Capsule ‘3 inch long , oblong, taper- 
ing upwards, prominently 5-ribbed, the tip clothed with pale yellowish 
scales and capped by the stout persistent curved style ‘15 inch long. 

Occurs throughout the central and inner ranges hetween 8,500 and 14,000 feet. 
Goramon on ail aspects, often forming gregarious more or less dense patches on open 
steep ground and bare grassy slopes. The leaves turn beautiful shades of red, orange 
and yellow before falling; they a.re somewhat aromatic. Flowers : June- July. Fruit : 
OcLober-November. 
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Herby or underslirubs. Leaves alternate, the radical usually 
rosuiate ; stipules 0. Llowers liermapiirodite, regular, capitate racemed 
or pauicled on terminal scapes or peduncles. Calyx inferior, gamosepal- 
ous, tubular, 5 — 10-ribbed, lobes 5. Corolla liypogynous, of 5 petals 
iree or connate at the base or united in a linear tube. Stainens 5, 
opposite the petals; filaments nearly free or adnate below to the corolla. 
Ovary sui^erior, Lcelled, o-angular above; ovule 1; styles 5, free or 
connate below. Fruit capsular, membranous or with a hardened apex, 
rupturing near the base or circumsciss, apex often 5-valved. 

PLUMBAGO, Linn, 

Perennial herbs or undershrnbs, often scandent. Leaves entire. 
Flowers in terminal spikes. Calyx covered .with stalked glands. 
Corolla-tube long, slender; lobes 6, spreading. Stamens free.. Capsule 
circumsciss at the base, hardened above. 

Plumbago zeylanica, Linn.— A deciduous shrub with weak trailing 
stems whRh when supported by surrounding vegetation attain 6 feet high 
and ’35 inch diameter. Twigs green, smooth, striate, with a large pith. 
Leaves 1*5 — 3 by *8— 1*8 inches, ovate, subacute, entire, glabrous, thin, 
giaucescent beneath, base abruptly narrowed. Petiole *5 — 1 inch long, 
mEirgined in the upper half, amplexicaul at the base which is often 
dilated into stipule-like auricles. Flowers ‘4- ‘5 inch diameter, white, in 
lax spikes 2— 6 inches long. Calyx *4-* 5 inch long, green often tinged 
pink, densely clothed with sticky glandular hairs, the five ribbed lobes 
cohering by a thin pale membrane. Corolla-tube slender, '6 — *9 inch 
long ; lobes spreading. Capsule circumsciss near the base and splitting 
upwards into 5 valves, oblong, as long as the persistent green calyx. 

Occurs througiiout the area up, to 4,000 feet. Fairly common in open scrub forest 
and hedges. Flowers : April — November. Fruit : November-December. 
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Trees, shrubs (erect or climbing) or uiulershrubs, generally ever- 
green. Leaves alternate or sometimes opposite, simple, usual iy gland- 
clotted; stipules 0. Flowers regular, hermaphrodite or poiygamo- 
dioeciou'3. Calyx inferior' (in Mcesa adnate to the ovary), 4 — 6-lobed, 
persistent, sometimes enlarged in fruit, often with glandular dots or 
lines. Corolla-tube usually short or none; lobes 3 — 7. Stamens as 
many as and opposite to the corolla-lobes; anthers sometimes eo’nnate. 
Ovary l-cellecl; ovules few or many; stigma simple, rarely shortly lobed. 
Fruit usually baccate and indehiscent. 

I. — Flowers in axillary fascicles ... ... ... 1. Myrsine. 

II. — Flow’ers in racemes or panicles. 

A. Leaves entire, glabrous, thick, with very in- 

• conspicuous Nsecbndary nerves ... ' ' ... '3. Ardisia. 

B. Leay.es more or lessg serrate, secondary nerves 

, distinct. ^ ■ / 

1,. Leayes obs^rely S(^rrulate in^e upper half. 

^ Stem usually scanit^nt ... ... 3. ^Embelia. 

-■ ‘2. Leaves rather coarsely serrate. Stem erect.^ 4. Mma. 

• ■ i. MYESINE, -.Linn. ■ ' \ % 

Trees or shrubs, usually glabroiis. Leaves corikceous,"' entire or 
, toothed. X Flowers small,, in sessile or sheftly pedunculate axillary 
fascicles, polygamous or dioecious. Calyx frefe,, 4-5-lobecl. JPetals 4-5, . 
connate or free, imbricate or valyate.^ -^Stamens inserted at the base of 
the corolla. Ovary free ; ^tylej ^hort or subdbsolete; stigma large, 
capitate or lobed\ Fruit small, globose, l-seeded.!' , ^ 

Leaves inch long. Fldwers suhsessile... l.^africana-. " \ 

Leaves 2*5 — 6*6 inches /long. Flowers pedicellate 2. &spi>is errata. 

1. Myrsine africana, Linn. Verui -A . — An erect ever- , 

green shrub usually' 2 — 4 feet ijiigh with stems up to ,‘75 inch diameter 
but occasionally u^"to 8 fe^t high. Bark^pale brown or grey witl^ 
scattered lenticels. Young shoots pu^sceht.-^ Leaves ;5-^l inch long, 
Ifuiceolate or ohovafe, sharply toothed, dotted with resinous glands whem 
quite young, minutely puberulous on the midrib above other\vise glabrous. 
Petiole minute. Flowers minute, siibsessile, in axillary clusters of 3 — 8. 
Anthers red at first. Drupe *2 — *25' inch diameter, globose, dark purple 
containing a single seed surrounded. by purplish fleshy tissue. 

Occurs throughout the hills betwecii 3,000 and 7,000 feet^ 'Very common .ind 
gregarious in shady oak forests, usually cn piorth aspects. Flowers: March — May. 
Fruit : February — May. ( 
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; Mymne semisemta, Wall . — An erect evergreen shrub usually 

3 — 6 feet high but stems occasionally up to 15 feet high and 6 inchee. 
diameter. Bark pale brown, smooth, lenticellate. Blaze *2— *25 inch, 
pale yellow or pinkish with pink or red reticulate streaks. Young shoots 
pubesGent. Leaves 2*5 — 6*5 by *75 — 1*25 inches, lanceolate, acuminate, 
sharply serrate the fine-pointed serratures turned upwards from the plane 
of the leaf , rarely entire, dotted with small pink glands along the margin 
on the undersurface, glabrous, rather thick. Petiole *1 — *25 inch long. 
Flowers ’1 inch diameter, in dense axillary fascicles. Pedicels ‘05 — ‘25 
inch long. Anthers greenish. Drupe *25— *3 inch diameter, globose, 
smooth, shining, white tinged with purple or turning first pink then 
blue, containing a single whitish seed surrounded by fleshy white tissue. 

Occurs throughout the hills betweeen 4,600 and 7,000 feet. Common in shady 
oak forest and often gregarious in patches. As a rule the pedicels are very short and ch) 
not exceed *1 inch long, but there are two specimens at Dehra Dun collected in East 
Kuinaon showing the pedicels fully ’26 inch long. According to Carl Mez in Das 
Pflanzenreich this variation is found in M. semiserrata but it would be interesting to 
examine inore specimens of both forms from this area. Flowers : November— April. 
Fruit : October — March. 

2. AEDISIA, Swartz. 

Shrubs or small trees. Leaves entire or toothed, itSually gland- 
dotted. Flowers hermaphrodite, in simple or compound umbels or 
racemes. Calyx 5-rarely 4-lobed. Corolla white or pink, usually 5-lobed, 
lobes twisted to the right in bud. Ovary narrowed upwards ; stigma 
small. Fruit a globose or subglobose berry. 

Leaves lanceolate or oblanceolate, 1-2 inches broad. 

Flowers in panicles ... ... ... 1. fioribunda. 

Leaves obovate, 2-3*5 inches broad. Flowers in 

racemes ... ... ... ... 2. solanacea. 

1. Ardisia floribanda, iValh Syn. A. wenj/olta. Wall. — ^An ever- 
green shrub up to 10 feet high and 3 inches diameter. _ Bark pale brown, 
fairly smooth with distant lenticels. Blaze '15 — '25 inch, not fibrous, 
deep reddish-brown or on young stems pink streaked darker, juice 
iurning dark purple on the blade of a knife. Leaves 4 — ^9 by 1 — 1'75 
inches, narrowly lanceolate or oblanceolate, acute, base narrowed, entire, 
rather thick, lateral nerves scarcely distinguishable, glossy on both 
surfaces but especially beneath, glabrous. Petiole ’2 — *7 inch long. 
Flowers '1 — "16 inch diameter, pink, ip subterminal or axillary, peduncu- 
late, minutely-rusty panicles itfches long. Pedicels “1 — ‘25 inch 
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long, usually umbellately clustered. Fruit ’25 mch diameter, deuTeFsed- 
globose often irregularly shaped, first red but finally turning black, 
containing a single small seed surrounded by purplish pulp. 

In the subbimalayiin tract this species has beeii collected Bhalaoii in the 

J.h'imna gar Division, and in the hills it has been collected near Askot in East Almora- 
It is also reported to occur in the Eanildiet and Central Almora Divisions. Though 
locally fairly common it is generally scarce. It is nsualiy found on the banks of streams 
and rivers. Flowers : May- June. Fruit : Jamiary-Februaiy. 

2. AMisia solauacea, Roxb, Syn. A, humilis^ 'B.3.1 ex parte. — 
An erect evergreen shrub 5 — 15 feet high with stems up to 6 inches 
diameter. Branches numerous, spreading horizontaily and swollen at 
their junction with the main stem. Bark pale brown, fairly smooth, 
with small raised circular lenticels. Blaze ‘25 — *75 inch, not fibrous, 
pink to reddish-or yellowish-brown, faintly streaked darker towards the 
inside and with purple or red specks towards the outside. Twigs stout. 
Leaves 5 — 10 by 2*6 — 3*5 inches, oblanceolate or obovate, acute or 
shortly acuminate, base narrowed, entire, rather thick and fleshy, dark 
green above, slightly glossy on both surfaces, lateral nerves indistinct, 
glabrous. Petiole *2 — 1 inch long, stout. Flowers *6— '8 inch diameter, 
pink, waxy, in axillary pedunculate elongate or contracted racemes 1*5 — 6 
inches long. Pedicels ‘4 — *8 inch long, lengthening in fruit, thickened 
upwards.^ Fruit *4 — ‘6 inch diameter, globose and often depressed, first 
red then publish -black, shining, containing one large brown seed 
surrounded by juicy pinkish pulp, seated on the persistent green calyx 
and crowned with the persistent style. 

Occurs throughout the subhimalayan tracfe and in the central and onter ranges up 
to 4,000 feet. Very common in sal forest bordering ravines and in shady depressions. , 
Flowers : May-June. Fruit : February — April. 

3. EMBFjTjIA, Bum. 

Small trees or shrubs, usually climbing. Leaves alternate, entire 
or toothed. Flowers small, hermaphrodite or polygamo-dioecious, in 
simple or compound racemes. Calyx free, 4-5-lobed. Petals 4-5, free 
or slightly connate at the base, imbricate in bud. Stamens inserted on 
the corolla. Ovules few; style short; stigma capitate. Fruit a small 
globose usually 1-seeded berry. 

Embelia robnsta, Roxb. — ^An evergreen shrub with spreading 
branches or climbing with rambling and drooping branches ; stems up to 
6 inches diameter and 30 feet high. Bark pale brown, fairly smooth. 
Blaze ’35 — '5 inch, cheesy, not fiWus, pink or pinkish-brown with fine 
paler stripes. Branches reddish-brown with nnmerons minute pale 
lenticels, unarmed or with stout thorns up to 1 inch long. Young shoots 
pubescent, often pui-plish. Leaves 2'5 — 6‘5 by 1‘5 — 4 inches, ovate 
elliptic or obovate, acuminate, usually more or less serrulate in the upper 
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half, thin, pubescent or iieady glabrous above, with scattered white 
(rarely rusty) stellate pubescence beneath or nearly glabrous ; lateral 
nerves 6— 9 pairs impressed ' above prominent beneath. Petiole ’3— *8 
\inch long, 'pubescent. Flowers *-2-’3.mch diameter, pale greenish tinged 
with purple in the centre, in axillary and extra-axillary pubescent 
racemes; racemes solitary or 2-3 together, simple or rarely branched, 
1 — 5 inches long. Pedicels ‘l-*2 inch long. Drupe *15 inch diameter, 
globose, brigbt red or ptirplish-red, fleshy, crowned with tlie slender 
style. 

Occurs throughout the area up to 5,500 feet. Fairly common in the subhimalayan 
t:ract, rntlier scarce in the hills. Flowers : July — September. Fruit : December — 

, February. 

4. MiESA, Fofsk, 

Trees or shrubs, erect or straggling. Leaves entiin or serrate. 
Flowers small, hermaphrodite or unisexual, in terminal or axillary, 
simple or compound racemes. Calyx-tube adnate to the ovary ; lobes 
4-5. Corolla campaiiiilate, 4-5-lobed, the lobes imbricate. Stamens 
inserted on the tube ; filaments short. Ovules numerous ; stigma capitate 
or shortly 3 — 5-Iobed. Fruit a small dry or fleshy globose berry. 

Leaves glabrous or nearly so beneath, 1-2 inches broad. 

Eacemes 1 — 3 inches long ... ... ... 1. tndica,^ 

Leaves softly pubescent beneath, 2*5— 4*5 inches broad. 

Eacemes *4 — *8 inch long ... ... ... 2. ar^entea. 

1. Maesa indica. Wall Vern. Jkmddli, Gadchiana, NG.— 
An evergreen shrub 5 — 15 feet high with sterns up to 3 iuches diameter. 
Bark pale brown, slightly rough. Vigorous shoots often deep purplish- 
green with numerous pale circular lenticels. Young shoots glabrous. 
Leaves 3 — 6 by 1-2 inches, lanceolate or oblong-lanceolate, acuminate, 
distantly serrate-dentate, membranous, glabrous above, glabrous or 
nearly so and pale beneath ; lateral nerves 5 — 10 pairs. I'^etiole '4 — *6 
inch long. Flowers *15 inch diameter, wliite, scented, in simple or 
compound erect axillary glabrous racemes 1 — 3 inches long. Pedicels 
‘05 — T inch long, slender. Berry *15 inch diameter, globose, pinkish, 
succulent, almost covered by the persistent calyx and usually tipped with 
the style. 

Occurs throughout the hills between 2.000 and 6,000 feet. Common in ravines in 
cMt forest and in open oak forest on north a'spects. It is often gregarious in patches. 
Flowers : Febrnary-Marcb. Fruit : December — ^February. 

^ 2. Maesa argentea, Wall. — An evergreen shrub 4 — R feet high with 

spreading succulent or softly woody stems up to 1‘26 inches diameter. 
Bark reddish-brown, lenticellate. Twigs hollow. Young shoots densely 
clothed with spreading hairs. Leatea 5 — 10 by 2'5 — 4‘5 inches, elliptic 
or elliptic-oblong, acute or shortly acuminate, base cuneate acute, serrate, 
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rather thick, finely and softly pubescent or both surfaces when young, 
especially along the nerves, sometinaes giabrescent above when mature, 
dull green above, lateral nerves 8 — 14 pairs. Petiole ' d - — 1'*2 inches 
long. Flowers about *1 inch diameter, whitish or pale greenish-yeilow, 
in simple or compound axillary hairy racemes ‘4 — ’9 long. Pedicels 

'05— '1 inch long. Berry *15 — ‘2 inch diameter, globose, pinkish or 
nearly white, succulent, almost covered wdth the persistent calyx. 

Occurs throughout the hills between 4-, 500 and 8,000 feet. Eather scarce, genertilly 
found in ravines or in moist shady forest. Flowers : April-lMay. Fruit : December. 
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Trees or shrubs usually with milky juice, young parts often rusty- 
tomentose. Leaves alternate rarely subopposite, entire ; stipules 0 or 
very caducous. Flowers hermaphrodite, axillary; pedicels clustered, 
rarely solitary or panicled. Calyx-lobes 4 — 8, imbricate or biseriate with 
the outer ones valvate. Corolla-tube short ; lobes as many as or 2 — 4 
times as many as those of the cal 50 £. Stamens inserted on the tube, 
1 — 3 times as many as the corolla-lobes, or some reduced to staminodes, 
1 — 3-seriate. Ovary superior, sessile, 2 — 8-celled; ovules solitary in 
each cell ; style linear ; stigma a point. Fruit an indehiscent 1 — 8- 
seeded berry. 

BASSIA, Linn. 

TPrees wuth milky juice. Leaves coriaceous, clustered at the ends 
of the branchlets. Flowers fascicled, axillary or from the axils of fallen 
leaves. Calyx-lobes 4, rarely 5, the 2 outer usually valvate enclosing 
the 2-3 infler imbricate. Corolla campanulate ; lobes 6 — 14, usually 8 — 
30, contorted ^in bud. Stamens 12 — 40; connective produced. Ovary 
villous; cells 4 — 12, usually 6 or 8. Fruit a fleshy berry, usually 1 — 3- 
seeded. 

Leaves with 10 — ^14 pairs of secondary nerves. Corolla- 

tube '4- '5 inch long, fleshy. Stamens 22 — 26 ... 1. latifolia. 

Leaves with 13 — 18 pairs of secondary nerves. Corolla- 
tube ‘25 inch long, thick but not fleshy. Stamens 
80—40 ... ... ... ... 2. butyracea. 

1. Bassia latifolia, Roxb, Vern. Mahwa or Mohwa, Gen. — A 
medium-sized deciduous tree up to 8 feet girth and 60 feet high, with 
rather dense rounded crowm. Bark dark browm or blackish, slightly 
rough with shailow cracks and spmetimes a few long deep ones, ex- 
foliating in small irregular woody scales. Blaze ‘5 — *7 inch, coarsely 
fibrous, bright pinkjfeo dark reddish (banded paler on immature stems), 
exuding a milky juice. Young shoots pubescent or tomentose. Leaves 
5 — 9 by 2*5 — 4*5 inches, elliptic or elliptic-oblong, shortly acuminate, 
pubescent or tomentose when young, ultimately glabrous or nearly so, 
coriaceous, lateral nerves 10 — 14 pairs. Petiole 1 — 1*5 inches long. 
Flow^ers *5 inch diameter, cream-coloured, in dense fascicles near the 
ends of the branches below the terminal leaf-bud. Pedicels 1 — 1*5 inches 
long, drooping, rusty-pubescent or tomentose. Corolla fleshy; tube 
*4~*5 inch long, ovoid, with 7 — 14 (usually 8-9) erect lobes. Stamens 

21 
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Sp, 

22 — 26. Berry 1-2 inches long, green, fleshy, ovoid. Seeds 1 — 4, 
1 — 1-5 inches long, pale brown, shining. 

Occurs along the subhimalayan tract up to 3,000 feet, and is sometimes cultivated 
in the hills up to 4,000 feet. Fairly common in sal forest. Flowers : March-ApriL 
Fruit : June- July. 

2. Bassia butyracea, Roxb. Vern. CJviura, Gen. — A rnedinm- 
sized decidnciis tree up to 6 feet girth and 40 feet high. Bark dark 
reddish-brown, fairly smooth on vonng stems becoming rough on old 
ones, exfoliating in irregular tlnn woody scales. Blaze *4 — ‘7 inch, 
bright lunk with pinkish or yellowish bands in the outer hah which 
turn orange on exposure, inner half rather fibrous, exuding a. milky juice 
which turns purple on the blade of a knife. Young shoots tomentose. 
Leaves 8 — 14 by 3*5 — 6 inches, obovate obovate-oblong or elliptic, obtuse 
or acute, entire, base acute, dark rather glossy green above and pubescent 
when young but becoming glabrous with age, clothed more or less 
densely with long adpressed pale hairs beneath ; lateral nerves 13 — 18 
pairs prominent beneath. Petiole ‘5 — 1 inch long, stout, terete, rusty- 
pubescent. Flowers ‘8 — 1 inch diameter, white, with a sickly fragrance, 
crowded in fascicles chiefly just below the leaves and sometimes a. few 
between the leaves. Pedicels *7 — 1*1 inches long, curved downwards, 
rusty-tomentose. Corolla-tube *25 inch long, cylindric slightly dilated 
upwards, somewhat thickened but not fleshy with 8 — 12 lobes spreading 
at first but soon recurved. Stamens 30 — 40. Berry ‘8—1*75 inches 
long, ellipsoid, green, shining. Seeds usually 1 — 2. 

Occurs in tlie subhimalayan tract and outer bill ranges up to 4,000 feet and is 
^ sometimes also planted in the hills Fairly common. Flowers : January-February. 

Fruit : June- July. 

■if".,. ■ . ' . ' . ^ ^ ,:i 
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Trees or shrubs. Leaves alternate, rarely opposite, entire, usually 
coriaceous; stipules 0. Flowers usually dioecious, regular, axillary, 
solitary clustered or shortly cymose; pedicels articulate under the flower. 
Calyx inferior, gamosepalous, often accrescent. Corolla gamopetalous, 
lobes 3— 7, usually overlapping to the right. Stamens in male flowers 
as many or 2-3 times as many as the corolla-lobes, free or fdaments 
more or less grouped ; in female flowers absent or reduced to staminodes. 
Ovary sessile, 2 — 16-celled; ovules 1-2 in each cell; styles 2- — 8, free or 
conate at the base. Fruit a coriaceous or fleshy berry, number of seeds 
variable. 

DIOSPYEOS, Lmn. 

'R’ees, rarely shrubs. Flowers dioecious, rarely polygamous, males 
mostly in cymes, females usually solitary. Calyx 4-5- (rarely 3-) lobed, 
usually deeply, the female often larger than the male and frequently 
hardened in fruit. Corolla with usually as many lobes as the calyx, lobes 
twisted to right in bud. Stamens in male flowers 4-many, often 16, 
the filaments paired or variously connate ; staminodes in female flowers 
0 — 16. Ovary 4 — 16-usually 8-celIed, ovules solitary in each cell ; styles 
short.. Fruit often supported by the enlarged sometimes woody calyx. 

I. — Leaves often opposite or subopposite. Bark black 

or blackish and rough ... ... ... 1. tomentosa. 

II.-— Leaves alternate. 

A. Evergreen. Leaves 5 — ^9 inches long, glabrous 

when young. Bark fairly smooth ... 2. Embry opteris. 

B. Deciduous. Leaves under 6 inches long, 

pubescent when young. 

1. Bark quite smooth, dark greenish-brown. 

Fruit clothed with deciduous red scurf ... 3. montuna. 

2. Bark rough, blackish. Fruit orange-yellow 

without scurf ... ... ... 4. cordifolia. 

!• Diospyros tSmentosa, Boxh, Vern. Tendu, K and E. — 

small or medium-sized deciduous; tree up to 6 feet girth and 45 feet high. 
Bark blackish, with shallow or deep cracks, exfoliating in rectangular or 
polygonal small scales with flat faces usually about ’5 inch diameter, the 
fissures deeper and the scales -more regularly disposed on young stems. 
Blaze *25 — *5 inch, rather coarsely fibrous, pink sometimes streaked with 
orange, the outer dead tissue black. Young shoots tomentose. Leaves 
opposite, subopposite or alternate, 3 — ^9 by 2 — 5 inches, broadly ovate, 
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elliptic or oblong, base usually rounded, apex usually obtuse, very 
coriaceous, tomeiitose when young becoming glabrous above and ulti- 
mately glabrescent beneath, dull dark, green above. Petiole *3 — '5 inch 
long, stout. Male flowers ’25 inch long, *15 inch across the calyx, in 
tomentose shortly-peduucled simple or branched cymes. Female flowers 
■’5 inch long, *4 inch across the calyx, solitary, subsessile or on short 
thick peduncles. Fruit 1 — 1*5 inches diameter, globose or ovoid, hairy 
when young, smooth and yellowish when ripe, seated on the coriaceous 
enlarged calyx. 

Occnrs throughout the subhimalayan tract up to 3,000 feet. Very common in 
open sal forests especially on clay soils. Flowers : April-May. Fruit : May-June of the 
following year. 

2. Diospyros Embryopteris, Pers. — small evergreen tree up to 6 
feet girth and 40 feet high with a short deeply-fluted trunk and spreading 
rounded crown of dense foliage. Bark blackish or very dark brown, 
fairly smooth with scattered small circular lenticels, exfoliating in 
rather thick irregular woody scales. Blaze *25 — *5 inch, cheesy, not or 
very shortly fibrous, pink or reddish, juice turning purple on the-blade 
of a knife. Twigs smooth, green, terete. Leaves alternate, distichous, 
5 — 9 by 1-2*25 inches, oblong, acute or obtuse, base rounded or obtuse, 
coriaceous, glabrous, smooth and glossy on both surfaces especially 
above where the dark green is relieved by the conspicuous midrib. 
Petiole ‘2 — *6 inch long, flattened above. Flowers wl#ite, fragrant. 
Male flowers *4 inch long in few^'-flowered umbellate cymes. Peduncles 
‘3 — ‘5 inch long, pubescent. Female flowers ‘5 inch long, 1 inch across 
the calyx, axillary, solitary. Peduncles stout, *5 inch long. Fruit 1 — 
1*75 inches diameter, globose, covered wuth deciduous rusty-brown scurf, 
containing several large- seeds embedded in a viscid pulp, seated on the 
persistent leathery green calyx.- 

There are no specimens from this area at Behra Dun, and I did not see any at 
Kew so that I am doubtful whether it occurs or not. It is however common in *iow- 
lying and swampy locaiities in the Debra Dan, where it is somewhat gregarious. 
Fascicles of short black adventitious roots 1-2 inches long not infrequently appear on the 
lower portions of the trunk. They may be simple or branched and probably pla.j the 
role of pneumatophores. Flowers : March — May. Fruit : July-August. 

3. Diospypos montana, Roxb. Syn. 'D. Kanjilali, Duthie. — 

small deciduous tree up to 4 feet girth and 25 feet high with short 
bole and spreading crown. Bark dark greenish-brown or 

greenish-grtey, smooth, densely covered with binute pale lenticels 
which tend to coalesce in vertical lines ; branches often bluish- 
grey. Young shoots glabrous or pubescent. Blaze '3 — "5 inch, cheesy, 
not fibrous, pale yellow sometimes mottled with orange, rapidly turning 
bright orange on exposure. Leaves 2‘5 — 6 by I'o — 2'5 inches, ovate- 
oblong or elliptic, acute oar siibachminate, base usually rounded, rather 
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coriaceous, glabresceat or tomentose when young, glabrous or pubescent 
when mature, dull dark green with paler yellowish venation above, pale 
. and somewhat glossy . beneath. Petiole '2-*3njich Jong- Male flowers 
, '4;,, inch,, long,'.. green, ■ in' S-several-flow^ered cymes. Peduncles *2— ',5, 
inch long. Pedicels very short. Female flowers *5 inch long and '6— 
‘75 inch diameter, solitary. Peduncles '15 — '3 inch long. Fruit up 
to 1 inch diameter, globose, covered wuth a deciduous red scurf. 

Occurs along tlie outer hill ranges between 1,000 and 4,000 feet. Fairly common 
in diy miscellaneous forest. Flowers : April-May. Fruit : December— February. 

4. Diospyros cordifoiia, Roxh . — A small deciduous tree, the trunk 
and main branches often armed with stout simple or branched thorns 
up to 3 inches long. Bark blackish, rough watli numerous shallow 
cracks, exfoliating in small thin woody scales. Blaze yellowdsh-browm 
or yellow vermiculated and finely streaked with orange, the whole 
rapidly turning orange. Young shoots pubescent. Leaves alternate, 
1'5— 4 by *5 — 1’5 inches, oblong, acuminate or sometimes obtuse, base 
cordaie or rounded, thin, softly pubescent on both sides, ultimately 
glabrescent. Petiole ‘15 — *25 inch long. Male flowers ‘25 inch long 
and ‘2 inch diameter, white, in axillary pedunculate usually 3-flowered 
cymes. Peduncles *2-‘3 inch long. Pedicels *1 inch long. Corolla 
campanulaTe with short spreading lobes. Female flowers w^hite ; 
corolla-tube u?ceolate-campanulate, ‘2 inch long; limb *5 inch diameter; 
solitary. Peduncles *2 — *5 inch long. Berry 1 — 1*5 inches diameter, 
globose, orange-yellow wdth several reddish-browm seeds banded with 
black and surrounded by translucent mucilage and yellow pulp. 

There are no specimens from, our area at Debra Dun, but Stracbey and Winter- 
bottom record its occurrence in the Kotab Dun between 1,000 and 2,000 feet. Mr. H. H. 
Haines says that this species is sometimes evergreen in damp localities in Bibar and 
Orissa. Flowers : March — May. Fruit : January. 
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Trees or shrubs. Leaves alternate, simple, exstipulate. Flowers 
hermaphrodite, regular, usually white, axillary or terminal, solitary or 
in simple or compound sj)ikes or racemes. Calyx-tube adnate to the 
ovary, 5-4-toothed or truncate, persistent. Petals usually 5, free or 
shortly connate at the base, sometimes connate in a tube, imbricate. 
Stamens 8“10 or many with free or connate filaments, often in 
bundles and more or less adnate to the corolla. Ovary inferior, 2 — 5- 
celled; ovules 1 — 4 in each cell; style filiform; stigma usually capitate. 
Fruit drupaceous or leathery, 1 — 3-seeded. 

SYMPLOCOS, Linn, 

^Leaves toothed or entire. Racemes or spikes axillary, sometimes 
much reduced. Sepals 5, toall, imbricate. Petals 5, free or connate 
at the base. iStamens many, several-seriate, adnate to the bases of the 
petals. Ovary usually 3-celled; ovujes 2 in each cell. Fruit a drupe. 

I.-~'*’lowers pedicelled. 

1. ^Flowers in many-flowered panicles... ... 1. cratcegoides. 

2. Flowers in about 7— 15-flowered simple 

racemes ... ... ... 2. racemosa. 

3. Flowers in 3— 6-flowered simple racemes ...‘ 3- ramosissima, 

II. — Flowers sessile. 

1. Spikes 1 inch long ... ... ... 4. thei^foUa. 

2. Spikes more than 1 inch long. 

((j) Secondary nerves 7—9 pairs ... ... 5. spicata. 

(b) Secondary nerves 1.0 — ^14 pairs ... ... 6. fenugmea. 

1. Symplocos ciataegoides, Buck. — Ham. Vern. Lddh, Gen. — 
A small deciduous tree up to 5 feet girth and 25 feet high. Bark rough, 
yellowish-brown, deeply furrowed, corky and fibrous. Blaze ‘3 — *5 
inch, fibrous, pale yellow. Young shoots hairy. Leaves 1‘5 — 4 by 
1-2 inches, ovat^ or elliptic, acute or acuminate, base rounded or 
cuneate, more or less sharply serrate with gland-tipped teeth, pilose on 
the midrib above when young, glabrous or pilose on the nerves 
beneath. Petiole '2- '3 inch long, hairy when young. Flowers *25 
inch diameter, white, fragrant, in cymose corymbs arranged in axillary 
and terminal panicles 1 — 3 inches long. Fruit ‘25 — ’3 inch long, 
oblong or ovoid, bluish-black, containing a single large brown seed 
surrounded by blue pulp. 

Occurs throughout the hills between 3,500 and 9,600 feet. Common in oak forests. 
Flowers April — ^June. Fruit : October — ^December. 
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2. Symplocos mcemosa, Roxb —A small evergreen tree vdtli 
stems up to 20 feet high and 6 inches diameter. Bark dark grey, 
rough. Blaze ‘3 — *5 inch, shortly fibrous, pale yellow finely mottled 
.with pale ’ orange-brown. -Leaves 3*5 — -7 .by 1*25 — 2 inches, elliptic- 
oblong or elliptic-lanceoiate, apex acute obtusely-acuminate or obtuse, 
serrulate obscurely crenate or rarely entire,, base acute cuiieate, coriace- 
ous, glabrous above, pubescent beneath wdien young but ultimately glab- 
rous or with scattered spreading hairs mainly on the midrib, glossy on 
both surfaces, dark green above; lateral nerves mdistinct (district when 
dry) 5 — 9 pairs. Petiole ‘3 — *7 inch long. Blowers *4- *5 inch diameter, 
white fading yellow, in simple axillary pubescent racemes *5 — 3*5 inches 
long. Bracts ovate, tomentose. Calyx glabrous. Pedicels '05 — *2 
inch long. Drupe *4-* 5 inch long, oblong, glabrous, purplish-black, 
crowned with the persistent calyx. 

Occurs along the subhimalayan tract and in the outer hills up to 4,500 feet. Bather 
scarce, sometimes associated with sal. Flov/ers : December-January. Fruit: May-Jxine. 


3 . Sympkcos ramcsissima, Wall — A small evergreen tree up to 
3 feet girth and 30 feet high. Bark dark brown, fairly smooth. Blaze 
‘3 — *35 inch, soft, pale yellow often tinged with chlorophyl towards the 
exterior. Young shoots pubescent. Leaves 3‘5 — 7 by 1 — I'p inches, 
narrowly oblong, acuminate often caudate, obscurely crenate-serrate, 
base ciineate acute, glabrous, dark glossy green above vith distinct pale 
venation, lateral nerves 6 — 9 pairs. Petiole '2 — ‘4 inch long. Flowers 
■3-'4 inch diameter, ‘white, in 3 — 6-flowered simple axillary pedrmcnlate 
pubescent racemes. Pedicels *05 — *1 inch long. Calyx-tube villous ; 
lobes puberulous. Bracts ovate, pubescent. Drupe ‘2-*3 inch long, 
ellipsoid or subglobose, dark blue or black containing a spherical .brown 
seed surrounded by deep blue soft tissue, pubescent wdien young. 

Occurs throughout the hills between 4,000 and 8,500 feet. Common in shady 
forests of Qiierciis incana and Qitercus dijatata, especially the hitter, and often gregarious. 
Flowers : June- July. Fruit : November — March, 

4. Symplocos the^folia, D, Don. — An evergreen slirub or small 
tree up to 1*5 feet girth and 20 feet high. ]3ark fairjy smooth, darlc 
brown, with scattered pale circular lenticels. Blaze ‘25 — ‘35 inch, 
fibrous, white or tinged pink. Young shoots glabrous. Leaves 3'5 — 5*5 
by 1*25 1 75 inches, elliptic-oblong, acuminate sometimes caudate, 
obscurely crenate-serrate, base cuneate acute, glabrous, coriaceous, dark 
glossy green on both surfaces, the midrib and secondary nerves pale 
above; lateral nerves 8—13 pairs. Petiole ‘3— *6 inch long, 
sparsely hairy when young. Flowers *2 inch diameter, yellow, 
m congested, many-flowered, axillary, pubescent spikes '5—1 
inch long, branched near or at the base. Bracts ciliate. Calyx-tube 
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glabrous; lobes mimitely ciliate. Drupe *4-%5 incli long, eJH 
glabrous, containing a single elongated seed. 

Occurs in the central ranges of hills between 6,000 and 7,500 feet, but not recorded 
west of Lohba. Eairly common in the East Almora Division, iisualiy in shady oak 
forest. Flowers: March — April. Fruit : September-October. 

5. Symplocos spicata, Roxh.—A small tree. Leaves 3—7 by 
I'D — 2*5 inches, lanceolate elliptic or oblong, serrate serrulate or sub- 
entire, acute or acuminate, base narrowed, glabrous, with 7—9 pairs of 
secondary nerves. Petiole *3-* 4 inch long. Flowers *25 — -*3 inch 
diameter, white, sessile, in simple or branched axillary spikes 1 — 3*5 
inches long. Spikes with pubescent rachis and small ovate pubescent 
bracts and bracteoles. Calyx glabrous or nearly so. Drupe ‘25 inch 
diameter, globose or ovoid, crowned with the persistent calyx. 

Mr. W. J. Lambert has collected this species at Thai in East Almora at 3,200 feet 
elevtUion, and this is the only specimen we have at Debra Dun from our area. li is 
likely to occur along the outer ranges between 1,000 and 4,000 feet. Flowers : October. 

6. Symplocos ferragimea, Roxb.—A small tree up to 4 feet girth 
and feet high. Bark reddish-brown, slightly rough , lenticellate. 
Blaze ‘3 — *35 inch, pale yellow mottled or streaked witl.L, pale orange- 
brown. Leaves 6 — 12 by 1*5— 3*5 inches, narrowly oblong elliptic or 
oblanceolate, acute or acuminate, serrulate, base acute, coriaceous, 
glabrous elcept for a few long reddish-brown hairs on the midrib beneath 
and sometimes also on the secondary nerves beneath, dark rather glossy 
green above; lateral nerves 10 — 14 pairs, parallel, joined by loops within 
the margin. Petiole *35— *9 inch long, stout, channelled above. 
Flowers ‘3 — *35 inch diameter, white, sessile, in branched axillary rusty- 
villous spikes 1*5 — 4 inches long. Bi^acts ovate, tomentose. Calyx 
more or less villous. Drupe ‘2 — *25 inch diameter, subglobose, crowned 
with the persistent calyx blue-black with a thin glaucous bloom when 
■ripe.. 

Occurs in the North Garhwal Division w^here it is generally scarce though locally 
?jot uncommon, as for instance in the Khatersami reserve and again near Gupta Kasi. 
It also occurs in the Naini Tal divisiO'n near Patwadunga. It is found in moist shady 
localities between 4,000 and 5,500 feet. The species here described is var. pohjstachya, 
F, B. L Flowers: September — ^November. Fruit: October — December. 
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Trees or erect or climbing shrubs, unarrned. Leaves opposite, very 
rarely alternate, simple 34oliolate or pinnate, exstipulate. Flowers 
hermaphrodite, often dimorphous, sometimes polygamous or dioecious, 
regular, usually in trichotomous cymes or panicles, rarely fascicled or 
rEicemose. Calyx inferior, campamilate, truncate or lobed. Goroila 
usually gamopetalous ; lobes 4 — ^9 or 0, imbricate or valvate ; tube long, 
or short. Stamens 2 (in Indian species), inserted on the corolla-tube, 
or, if petals free or 0, hypogynous. Ovary free, 2-celled; ovules usually 
1-2 in each cell ; stigma simple or 2-lobed. Fruit a loculicidal capsule, 
or indehiscent, or a succulent berry or drupe. 

I. — Trees with pinnate leaves 

• 1. Fruit a winged nnt ... ... ... 1. Fraxinus, 

2. Fruit a woody capsule ; ... 2. Schfehera. 

II. — Shrubs, usually scandent, with simple or pinnate 

leaves. Fruit a berry ... , . ... ... 3. Jasininum. 

III. — -^rees or erect shrubs with simple leaves. 

1. Leaves very rough ... ... ... 4. Nyctanthes, 

2. Leaves not rough ... ... ... 5. Syringa. 

B. Fruit drupaceous. 

1. Flowers in axillary panicles (also terminal 

in 0. glandulij era). 

(a) Petals free or connate in pairs... ... 6. Linociera. 

(b) Corolla gamopetalous ... ... 7. Olea, 

2. Flowers in terminal panicles ... ... 8. Ligustrum. 

3. Flowers in axillary fascicles ... ... 9. Osmanthus . 

1. FRAXINUS, Linn. (The Ashes.) 

Deciduous trees. Leaves opposite, imparipinnate, rarely simple. 
Flowers small, j)olygamous or dioecious, in lateral or terminal panicles 
or racemes ; bracts* caducous. Calyx small ; 4-toothed or 0. Corolla 0 
or of 4, rarely 2 or 5, petals which are often united in pairs by the 
stamens. Stamens 2, attached near the base of the petals or sub- 
hypogynous. Ovary usually 2-celled; ovules 2 in each cell; style bifid. 
Fruit a winged nut, l-seeded, winged at the top. 

Flowers in panicles on the current year’s shoots. 

Leaves 7 — 13 inches long ... ... ... 1. micrantlia. 

Flowers in dense clusters on the previous year’s shoots. 

Leaves 3 — 6. inches long ... ... ... 2, xanthoxyloides . 
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1. FmiiMS micmiitlia, Lingdsh. Vem. Arigu. Geii. Angar, 
NG. AniDdn, A . — k large deciduous tree up to 8 feet girtli and 100 
feet high. Bark pale brown or pale gTey, fairly smooth. Blaze '5 inch, 
crisp, pale yellow mottled with orange-browm the wdiole turning pinldvsh- 
brown on exposure. Young parts and inflorescence puberuloiis. Buds 
enclosed within several pairs of large obovate caducous scales more or 
less densely clothed with tawny tomentum. Leaves 7 — 13 inches long. 
Leaflets o — 9, the terminal one 4 — 6 by 1*5 — 2*5 inches, the lateral 
ones rather smaller, oblong or sometimes elliptic, caudate-acuminate, 
base cimeate, serrate, hairy along the sides of the main nerves beneath 
otiierwise glabrous when mature, lateral nerves 10 — 13 pairs. Siallv of 
terminal leaflet ‘3 — 1 inch long. Petiolules of the lateral 0 — ‘3 inch 
long, Blow^ers in terminal drooping panicles, the lower brandies 
axillary, appearing on the new shoots with the young leaves. Pedicels 
clustered, liliform, *1 — *4 inch long. Calyx *05 iiieli long, cupshaped, 
4-toothed or teeth irregular. Petals 0. Anthers purplish, ‘1 inch long 
or more. Connective produced in a short horn. Eilaments as long as 
or shorter tlian tlie anthers. Ovary dotted with blackisJi scales, Bruit 
*8 — 1*6 inches long by *2 inch broad; wing-tip emarginate. 

Occurs throughout the hii3s between 5,500 and 8,000 feet. Foirly eoiui^^u, iisuahy 
iu oak forests. The leaves often turn purplish-brown some time before falling. Flowers : 
March-April. Fruit : July — September, but 'sometimes remaining on the Tree till 

There is no evidence among the specimens at Behra Bun or, I thinlc, at Few that 
F. floribunda, "Wall, is found within our area though there are few flowering specimens 
available for examination. In F. ftoribunda petals are present and are about *1 inch 
long, the leaves also are apparently always quite glabrous beneath. 

2. Fmxinus lauthoxyloWes, Wall Yeru. Regcha, Bhotia.— A 
small deciduous tree. Bark pale grey or whitish with reticulate cracks. 
Blaze pale yellowish-browm. Branches stiff. Twigs greenish, smooth, 
lenticellate. Leaves 3 — 6 inches long, rachis very narrowly margined. 
Leaflets 7 — 9, the terminal sometimes wanting, ’5 — 2 inches long, 
variable in shape, usually ovate-lanceolate or ovate-objong, crenate- 
serr^te, giabrous or slightly hairy along the midrib beneath, sessile or 
the lower narrowed into a short marginate petiolule *2 inch long or 
less. Flowers appearing before or with the young leaves on the shoots 
of the previous year, in dense clusters in the axils of the fallen leaves ; 
clusters surrounded by dark browm scurfy bracts. Petals 0. Fruit 1*6 — 
2. inches long by ‘3 — *35 inch broad, oblong-oblanceolate ; wing-tip 
obtuse, emarginate or subacute. 

Occurs aloug f:lie Bhauli valley in North G-arbwal between 8,000 and 11,000 feet. 
Here it is common on bare southern aspects and is often associated with Juniperus 
macropoda. It is much browsed and tends to become a dense mass of stiff interwoven 
branches bearing foliage much reduced* In ske, Flowers: May. 
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2, SCHEEBEEA, Roxb. 

Trees. Leaves opposite, imparipinn ate. FJowei’s in terminal 2-3- 
chotomoiis compound cymes. Calyx campanulate, truncate or unequally 
4 — 7-toothed. Corolla salver-shaped ; lobes 4 — 7, imbricate in bud. 
Stamens near the top of the tube. Ovules 3-4 in each cell ; stigma 
shortly bifid. Fruit a woody obovoid, loculicidally 2-valve(l capsule. 

SchrelbeFa swietenioides, Roxb. Vern. Banchi, E. — A medium- 
sized deciduous tree up to 7 feet girth and 66 feel high. Bark ]3ale 
browm or dark grey, slightly rough, exfoliating in sinall irregular woody 
scales. Blaze '25 — '5 inch, rather hard, not fibrous, pale yellow thickly 
mottled with orange, the whole rapidly turning reddish-brown on 
exposure. Twigs stout, lenticellate. Young shoots pubescent. Leaf- 
rachis 5- — 9 inches long. Leaflets 5— 9, opposite, 3—7 by 1 — -3 inches, 
ovate or sometimes oblong, acuminate, entire, base acute or obtusely 
cuneate, softly pubescent on both surfaces, the middle pairs of leaflets 
usualjy the largest. Stalk of terminal leaflet '5 — 1*2 inches long. 
Petiolules of the lateral ‘3 — ‘6 inch long. Plow-ers *5-‘6 inch diameter, 
whitish, fragrant, closely covered with browm scales, in lax, terminal, 
pubescent, subcorymbose, trichotomous cymes 4 — 6 inches across. 
Corolla-tufee '35 — '5 inch long. Capsule 1'5 — 2 inches long, pyriform,, 
pendulous, w^ody, brown dotted all over with raised specks. 

Occurs in sal forests of the Ramna^ar and Kalaga.rh Dhnsions up to 2,500 feet. 
Not common. Flowers : May-, Tune with the new leaves. Fruit : March. 

3. JASMINTTM, Linn, (The Jessamines,) 

Erect or climbing shrubs. Leaves opposite, rarely alternate, simple 
trifoliolate, or imparipinnate. Flowers in cymes, rarely solitary. 
Calyx-tube funnel-shaped or campanulate, 4 — ^9- toothed or truncate. 
Corolla salver-shaped; tube narrows lobes 4—10, imbricate in bud. 
Stamens included; connective usually produced. Ovules usually 2 in 
each cell ; style filiform ; stigma usually bifid. Fruit a didymoiis berry 
or simple by the suppression of one carpel. Seed 1, rarely 2, in each 
carpel. • 

I. — Leaves opposite. Flowers white or tinged with pink. 

A. Leaves simple. 

1. Cymes lax. Mature leaves glabrous beneath. 

Calyx-teeth *2 inch long or less. 

(a) Corolla-tube *4- *5 inch , long. Leaves with- 

out hairy glands ... ... ... 1. arb ores certs, 

(b) Corolla-tube *7 — ^1*2 inches long. Leaves 

with hairy glands in nerve-axils beneath 2. glandutosum. 

2. Cymes dense. Mature leaves pubescent 

beneath. Calyx-teeth *2 — *6 inch long ... 3. 'imhescem. 
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B, Leaves imparipinnate. 

1. Calyx-teeth less than *05 inch long. Young 
leaves glabrous except for tufts of hair in 


the basal nerve-axils 


4. 

dispermuM. 

2. Galyx-testh *2 inch long or, more, 
leaves puberulous. 

Young 



(u) Axillary cymes , shorter than the 
Leaflets 3 — 7. Calyx puberulous 

leaves. 

5. 

officinale. 

(b) Axillary cymes usually longer, often 
longer than the leaves. Leaflets 
Calyx glabrous 

much 

5—11. 

6 . 

grandiflonim. 

-Leaves alternate. Flowers yellow ... 


7. 

kuinilc. 


1. Jasminiim aFboMSGeiis, Boxh. Vem. Ktitmani-bel, H. A 
deciduous climber with rambling or dextrorse stems up to 40 feet high 
and 5 inches diameter, the stems often forming angular bends. Bark 
pale brown, rough, rather deeply fissured, exfoliating in corky and fibrous 
pieces. Blaze '2 — *5 inch, fibrous, pale yellow with a few pale orange 
streaks. Young shoots and leaves softly pubescent. Leaves opposite, 
simple, 2*5-6 by 1*5 — 3 inches, ovate or oblong-ovate, acuminate, base 
rounded, ultimately glabrous and dull green on both surfaces. Petiole 
‘3— ‘9 inch long, jointed -‘l-‘2 inch from the base and leaving the lower 
portion attached to the stem when the leaf falls. Flowers 1 — 1*5 inches 
diameter, white, fragrant, in lax tricliotomous joubescent terminal and 
axillary cymes 1 — 4 inches long. Pedicels *2 — *5 inch long. Calj^x 
hairy with linear or linear-subulate teeth *05 — *15 inch long, unequal. 
Corolla-tube *4-*5 inch long with 6 — 12 linear lobes as long as or rather 
longer than the tube. Pipe carpel solitary, oblong, usually oblique, 
*6 inch long, black. 

Occurs along the subhimalayan tract and in the outer ranges of hills up to 4,000 
feet. Fairly common in sal and miscellaneous forests. Flowers : April-^l^ray. Fruit : 
July- August. 

2* JasiidMiii glantelGSiia, Wall . — An evergreen, shrub with sub- 
erect, procumbent or subscandent stem.s up to 1 inch diameter. Bark 
pale yellowish-brown, very rough, corky, wuth minute lenticels on the 
branches. Young shoots puberulous. Xjeaves opposite, simple, 2*5 — 5 
by 1*1 — 2*5 inches, ovate or elliptic, acuminate usually caudate, base 
obtuse rounded or cordate, glabrous except for hairy glands in the axils 
of the secondary nerves beneath; lateral nerves 4 — 7 pairs, arching. 
Petiole *l-‘2 inch long, articulate. Flowers 1*5 — 1*8 inches diameter, 
white, fragrant, in lax axillary * and terminal 1 — 3-flowered trichotomous 
cymes. Pedicels ‘5 — 1 inch long, slender, piibemlous, with 1 — 3 joints, 
each joint bearing a pair, of linear bracts *1 — *3 inch long. Calyx 
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puberulous with triangular or linear teeth *05— *2 inch long. Corolla- 
tube *7— 1*2 inches long, very slender, with linear lobes *5—1 inch long 
and ‘1— *15 inch broad. Carpels *6 inch long, ellipsoid. 

Occurs thronghont the central and inner ranges between 2,000 and 4,600 feet. 
Scarce. It is generally found on steep banks or rocks in moist places. Flowers : May- 
June.' ' ■ 

3. Jasminnm pnbescens, WilU. Vern. CJiameU, Gen. — An ever- 
green dextrorse climber with stems up to 4 inches diameter and 25 feet 
high, the branches often densely interlaced. Bark pale brown, rough, 
with close reticulate cracks, corky. Blaze ‘25 — ‘35 inch, pale yellow. 
Young shoots and leaves softly pubescent. Leaves opposite, simple, 
1 — ^3 by *7 — 1*75 inches, ovate, acute or acuminate, entire, base rounded 
or cordate, ultimately dark green and glabr'ate above, more or less pubes- 
cent beneath, especially on the nerves. Petiole *2 — -‘4 inch long, densely 
tomentosej jointed *1 inch or less from the base and leaving the lower 
portiop attached to the stem when the leaf falls. Flowers *6— 1*75 
inches diameter, white, fragrant, sessile or shortly pedicelled, in dense 
capitate cymes usually ternimating short axillary branches, sometimes 
on 2-bra cteate axillary peduncles. Calyx densely pubescent with 7 — 9 
filiform te(»th ‘2— *6 inch long. Corolla-tube *4 — ‘8 inch long with 
6 — 9 oblong-l^nceoIate lobes, shorter than the tube. Carpels 1-2, 
ellipsoid, ‘5-* 6 inch long, black when ripe surrounded by the long hairy 
calyx-teeth. 

Occurs throughout the area up to 3,000 feet. Common in the subhimalayaii tract 
especially in hedges and open scrub forest. The flowers are dimorphic in size, the larger 
fio’wers being shortly pedicelled with long calyx-teeth, the smaller flowers sessile with 
short calyx-teeth. Flowers: January— April. Fruit: July- August. 

4. Jasminiim dispermum,. TFaZL— A climber with dextrorse stems 
up to 20 feet high and 1 inch diameter. Bark pale yellowish-brown, 
rough and rather corky. Twigs glabrous, obscurely quadrangular. 
Leaves opposite, imparipinnate or the upper unifoliolate, 2 — 5 inches 
long. Leaflets usually 3 — 5, rarely 7 ; the terminal 2*5 — 4 by ‘75 — 1*75 
inches, lanceolate oy ovate-lanceolate, entire, base cordate or rounded, 
3 — 5-nerved, apex long-acuminate ; the lateral ones half to one-third 
the size of the terminal ; all glabrous except for tufts of hair in the axils 
of the basal nerves beneath, dull green with deeply impressed nerves 
above which are prominent and usually tinged with purple beneath. 
Petiolules 0 — ‘15 inch long. Flowers *6 — *8 inch diameter, white or 
tinged with pink, in many-flowered axillary cymes and terminal drooping 
panicles. Bracts *1 inch long or less, linear. Pedicels *l-*2 inch long. 
Calyx glabrous with teeth less than ‘05 inch long. Corolla-tube ‘5-‘6 
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inch long with 5 ovate lobes shorter than the tube. Carpels 2, *3-‘4 inch 
long, ellipsoid, dark purple when ripe. 

Occurs tliroiighout the hills between 4,000 and 7,000 feet. Pairly common in open 
scrub forest. Flowers : April. 

■ S.' ^ JasmtaiiM officinale, Lmn. Yern. Jai^ Gen.— A deciduous 

climber with dextrorse stems up to 20 feet high and 1*5 inches diameter. 
Barb pale yellowish-brown, rough, rather deeply and closely furrowed, 
corky. Blaze 'l-*2 inch, not fibrous, white or pale yellow with scattered 
orange-coloured specks of harder tissue. Twigs striate. Leaves 
opposite, imparipinnate, 2 — 4 inches long; petiole and rachis narrowly 
margined. Leaflets 3 — 7; the terminal 1 — 3 by '4 — 1 inch, ovate or 
lanceolate, acuminate; the lateral usually one-half to one- third the 
size of the terminal, sessile or shortly petiolulate, the distal pair some- 
times with broad connate bases; all pubertdous when young, glabrous 
or nearly so when mature. Flowers *7 — 1 inch diameter, white often 
tinged with pink outside, in terminal few-flowered corymbs or cymes 
and axillary pedunculate few-flow^'ered C 5 mies shorter than the leaves, or 
the cymes often reduced to a single flower. Pedicels of the cyme 
flowers ‘3 — ‘7 inch long. Calyx puberiilous, wdth 5 linear teeth ‘2 — *6 
inch long. Corolla-tube *5 — *7 inch long with 5 ovate or elliptic lobes. 
Carpels 2, ’2o — *4 inch long, ellipsoid, shining, black, cont^Hning one 
seed surrounded by juicy purple pulp. ^ 

Occurs throughout the hills between 6,000 and 9,000 feet. Common in oak forest, 
also in scrub forests near cultivation. Flowers : May -June. Fruit: November. 

6. Jasminiim grandiioram, Linn.— A suberect shrub with arcli- 
ing branches forming a dense bush or the branches scrambling over 
shrubs and trees and reaching 20 feet high and 2 inches diameter. Bark 
pale brown, rough, exfoliating in soft fibrous strips. Blaze '1 inch, very 
fibrous, pale yellow. Twigs striate. Leaves opposite, impaiipinuate, 
2'5 — 5 inches long, petiole and rachis narrowly winged. Leaflet.s a — 11, 
usually 7 — ^9 ; the terminal l-2'o by "4— "7 inch, rhomboid-ovate or 
— lanceolate, acuminate or sometimes acute ; the lateral usually two-thirds 
to one-half the size of the terminal, ovate, usually obtuse, mucronate, the 
distal pair usually with broad connate bases often confluent with the 
terminal, the proximal pair shortly petiolulate, the infennediate sessile ; 
all puberulous when young, dull green above. Flowers '9 — 1:5 inches 
diameter, white often tinged with pink outside, fragrant, in lax axillary 
and terminal cymes longer than the leaves. Pedicels ’6 — 1 inch long. 
Cal 3 cs glabrous with o linear teeth "2 — ‘85 inch long. Cor'oIIa-tube 
■6—1 inch long with 6 elliptic or obovate lobes. Carpels 2. 

Occurs in the central and outer hills between 2,000 and 5,000 feet. Generally 
scarce. I have found it growing as a rule on steep ground in open smxb forests. Flowers*; 
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, 7* '■ : JasinimiiM hiiMile, Lmn . — 'An. erect decidiious glabrous shriil') 
usually 3 — 6 feet high, but stems attain 16 feet higli aiifl 1 iiubes 
diameter. Bark pale brown, fairly smootli, somewhat corky. Blaze 
‘ 1 — 25^^^^ not fibrous, white usually tinged with cbiovopiiyl. 

Branches green, angular'. Leaves alternate, iinparipinnate, 2*5-6 inches 
long, rachis and petiole with a narrow but distinct thick wing on eithei* 
side. Leaflets usually 5 — 7, rarely 3 or 9, variable in size; the terminal 
usually 1 - — 3 by * 6 — 1*2 inches, elliptic or lanceolate, acute; the lateral 
sessile or nearly so, decreasing in size dowm'war'ds, usually broader and 
with obtuse or rounded tip ; all rather thick, dull dark green above, pale 
beneath, midrib depressed above and prominent beneath, lateral nerves 
indistinct. Mowers ‘6 — 1 inch diameter, yellowy, in terminal corym- 
bose panicles. Bracts linear. Pedicels ‘ 2 — *6 incii long. Calyx with 
5 very short teeth. Corolla-tube *4 — *7 incli long wdth 5 broadly-ovate 
lobes. Carpels 1-2, ‘3- ‘4 inch long, ellipsoid, shining, black, containing 
1-2 flattend browm seeds embedded in jnicy purple pulp. 

Occurs throughout the hills between 5,000 and 10,000 feet. Common in open forests, 
often in secondary growth. From the sheets at Dehra Dun it appiears that forms with 
2 leaflets are common in the drier Punjab hills. Flo^^'ers : May- June. Fruit .* Septem- 
ber — November. 

4. NYCTANTHES, Unn, 

Shrubs or small trees. Leaves opposite, simple, entire or' toothed. 
Flowers in toall bracteate heads dis 2 >osed in terminal trichotomous 
cymes. Calyx ovoid-cylindric, sub-truncate, finally splitting or deci- 
duous. Corolla salver-shaped ; tube cylindric ; lobes 4 — 8 , contorted in 
bud. Stamens inserted near' the top of the corolla-tube. Ovule 1 in 
each cell; stigma shortly bifid. Fruit an orbicular compressed ctipsule, 
separating into 2 valves. 

Nyctanthes Arbor-tristis, Linn. Vein. Kuri, G-. Har-singdr, E 
and H. — A deciduous shr’ub or small tree up to 3*5 feet girth and 20 feet 
high. Bark br-owm, roughish. Blaze *25 — ‘35 inch, not fibrous, pale 
yellow or orange finely and closely mottled darker, the whole turning 
orange-brown on exposure. Twigs quadrangular, scabrous. Leaves 
3 — 0 by 1 * 5 — 3*5 inches, ovate, acute or acuminate, very rough and 
scabrid above, roughly pubescent beneath, entire or with a few coarse 
teeth, base truncate rounded or cuneate. Petiole * 2 — *4 inch long, 
stout, channelled above, hairy. Flowers *7 — 1 inch diameter, w’^Mte 
with an orange-coloured tube, fragrant, in pedunculate bracteate heads 
disposed in axillary and terminal trichotomous cymes. Peduncles quad- 
langular, hairy. Corolla *3— *5 inch long, glabrous. Capsule ‘6-*7 
inch long, ovate, truncated, strongly compressed, brown, leathery. 

Occurs throngliont the area up to 4,500 feet. Very common in flry miscellaneous 
forests and often gregarious on hot south aspects. Flowers ; August— October. Fruit ; 
February-Marcb , 

22 
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0 . SYEINGA, Linn, 

Shrubs. Leaves opposite, entire or pinnatifid. Flowers in 
terminal trichotomous panicles. Calyx campannlate, 4-toothed or sub- 
truncate. Corolla salver-shaped; tube longer than the calyx ; limb 4- 
lobed, lobes valvate. Ovules 2 in each cell ; stigma bifid. Fruit a 
coriaceous capsule, loculicidally 2- valved. 

Syriuga Emodi, WaM. — A large deciduous shrub up to 20 feet high 
and stems up to 4 inches diameter, glabrous or the young shoots and 
inflorescence slightly pubescent. Bark pale brown, fairly smooth, with 
conspicuous scattered pale circular lenticels. Blaze *25 inch, not fibrous, 
white or pale yellown Yhung shoots, petioles and sometimes the midrib 
purplish-red or pink. Leaves 3 — 8 by 1*5 — 4 inches, elliptic-oblong, 
acute at both ends, thin, membranons, eritire, pale dull gi'een above, 
very pale beneath. Petiole *4 — 1 inch long. Flowers '3 inch diameter, 
white, fragrant, in tenuinal pyramidal panicles 4 — 8 inches long, the 
lower branches usually axillary. Corolla-tube *25 — '35 inch jong, 
slightly widening upwards; lobes oblong, hooded at the tips. Capsule 
*4_-7 inch long, cylindric, brown. Seed linear-oblong, narrowly winged 
all round. 

Occurs throughout the central and inner ranges between 9,000 and* 11,000 feet. 
Pairly common in open forest, often among secondary growth. Flowers ; May — July, 
Fruit : Octoher-lSToYember. 

6. LBSrOOIBEA, Swartz. 

Shtitbs or trees. Leaves opposite, entire. Blowers in cymes or 
panicles, sometimes in pedunculate clusters. Calyx small, 4-Iobed. 
Corolla of 4 petals, nearly free or coimate in pairs, indupbcate- valvate 
in bud. Stamens attached at the base of the petals. Ovules 2 in each 
cell; style short ; stigma bifid or entire. Fruit a drupe, usually 1-seeded. 

Linociera intermedia, Wight. — small evergi-een glabrous tree. 
Bark dark brown, smooth or slightly rough. Blaze '3 — ‘So inch, hard, 
orange-yellow' mottled darker. Leaves 4 — 8 by 1'5 — 3 inches, elliptic- 
oblong, acute or acuminate, base naitow'ed into anji decurrent on the 
petiole, entire; lateral nerves 8 — 12 pairs with others between, fine, 
looped and reticulate within the margin. Petiole '5 — 1 inch long. 
Flowers ‘15 inch long, white, in axillary or extra-axillary panicles l-2'5 
inches long. Pedicels '05 inch long. Drupe ‘4 — ‘6 inch long, oblong, 
obtuse, bluish-purple with glaucous bloom. 

Occurs along the subhimalayen tract up to 1,600 feet. It is undoubtedly scarce 
and has so far only been recorded from the IQfaldwani and Kalagarb Divisions where it 
is nsually found on the banbs of streams or in ravines. It is probably var. Boxhittghii. 
D, B, I. Blowers : May- June, or perhaps Bebruary, 
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7, OLEA, Limi. 

Shrubs or' trees. Leaves opposite, entire or toothed. Plowers 
small hermaphrodite dioecious or polygamous, in panicles. Calyx small, 
4-lobed. Corolla rotate or campanulate ; lobes 4, valvate, often in- 
duplicate. Stamens inserted on the corolla-tube or siibliypogynous. 
Ovules 2 in each cell; style short; stigma capitate or bifid. Fruit a 
drupe, usually 1-seeded, 

Leaves densely scaly beneath, not glandular in the nerve- 
axils. Inflorescence axillary ... ... ... 1. cttspidata. 

Leaves glabrons, nerve- axils glandular. Inflorescence 

terminal or axillary. ... ... ... ... 2. glandulifera , 

1. Olea cuspidata, Wall Vern. Bair-hanj, NGr. 'Kaphlainf, 

EA.— An evergreen shrub or small tree up to 3 feet girth and 25 feet 
high. Bark blackish, rough, exfoliating in small irregular strips. Bla^ie 
‘3 — ‘5 inch, rather hard, pale yellow with narrow orange streaks. 
Young shoots, petioles, and underside of leaves covered with pale 

colofired scales. Leaves 2-— 4 by *5 — 1 inch, oblong-lanceolate, entire, 
cuspidate, coriaceous, glossy dark’ green above, lateral nerves indistinct 
above indistinguishable beneath. Petiole '1— *5 inch long, Flowers 
*2 — *25 inch diameter, whitish, bisexual, in axillaiw trichotomous 
panicles 1-2 inches long. Pedicels mostly 0. Corolla-tube short, lobes 
spreading. l)rupe *3-‘4 inch long, ellipsoid, black with minute scattered 
pale specks. 

Occurs along the main Himalayan ranofe- between 2,500 and 5,500 feet. Scarce. 
It is sometimes found growing in crevices in precipitous rocks. Flowers : May- June. 
Fruit : October. 

2, Olea glandulifera, Wall Vern. Gadr, G. Garura, A. — A 
medium-sized evergreen tree up to 10 feet girth and 90 feet high. 
Bark dark brown, rough, exfoliating in hard irregular woody scales. 
Blaze ‘35 — *75 inch, very hard, pale yellow densely streaked an'd mottled 
with orange the whole rapidlv turning reddish-brown. Twigs glabrous, 
lenticellate. Leaves 3 — 6 by 1*25 — 2*5 inches, lanceolate, ovate- 
or oblong-lanceolate, long-acuminate, entire, glabrous, shining on both 
surfaces, pale beneath; lateral nerv^es slender 10 — ^15 pairs with other 
smaller ones between, easily visible on both surfaces and glandular in 
the axils beneath. Petiole ‘5 — X inch long. Flowers ‘25 inch diameter, 
creamy- white, bisexual, in terminal and axillary trichotomous panicles 
up to 4 inches long and broad. Pedicels 0 — *2 inch long. Corolla-tube 
short; lobes spreading. Drupe ;3~*5 inch long, oblique, ellipsoid, 
purplish-black’ when ripe. 

Occurs throughout the a.rea between 1,600 and 5,500 feet. Common along the 
banks of rivers and in sbady ravines, Flowers : April-May, Fniit ; February, 
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8. LIGUSTEITM, Linn, 

Shrubs or trees ; braiichlets often lenticellate. Leaves opposite, 
entire. Flowers small, white, in terminal panicles. Galyx small, 
truncate or 4-toothed. Corolla funnel-shaped, tube short or long; lobes 
4, induplicate-valvate. Ovules 2 in each cell ; stigma subclavate, 2-lobed. 
Fruit a 1— 3-seeded drupe. 

A. Young shoots and inflorescence glabrous. Flowers 

•3 inch diameter ... ... ... ... 1. compaetum, 

B. Young shoots and inflorescence pubescent. Flowers 

•1 inch diameter. 

1. Panicles 8 — 6 inches long. Bracts folia ceons, 

up to 1 inch long. Drupe ’Q-'B inch long ... 3. nepaJense. 

2. Panicles 6~ia inches long. Bracts -06 inch 

long. Drape •4-’5 inch long ... ... 3, fobtisium. 

1. Ligustram compactum, Hook: /. and T.—A small deciduous 
glabrous tree up to 3 feet girth and 30 feet high. Bark grey, smooth, 
with conspicuous small lenticels. Blaze ‘15 — ‘35 inch, rather fibrous, 
pale yellow sometimes mottled with orange. Twigs with scattijred 
lenticels. Leaves 3 — 6 by 1-2 inches, lanceolate or oblong-lanceolate, 
gradually acuminate, ba-se broadly cuneate or rounded, subeoriaceous ; 
lateral nerves 8 — 14 pairs joined within the margin by loops. Petiole 
,'3 — *5 inch long, channelled. Plow^ers ‘3 inch diameter, w^ite, fra- 
grant, in terminal pyramidal panicles 4 — 6 inches long w’kh the low^er 
branches axillary. Pedicels 0 — *05 inch long. Corolla ‘15 inch long; 
tube ‘05 inch long. Drupe ‘2 — ‘4 inch long, ovoid or ellipsoid, dull 
purplish-black’ when ripe, containing 1-2 dark browm seeds surrounded 
by whitish pulp. 

Occurs throughout the hills between 5,000 and 8,000 feet. Fairly common, usually 
in open forest, and especially on limestone soils. Flowers : May-Jnne. Fruit : October-L 
January.' 

2. Ligustrum nepalense, Wall. — A shrub or small tree. Twigs 
closely lenticellate. Young shoots hairy. Leaves 1‘5 — 3' 5 by '5 — 1'2 
inches, elliptic-oblong, acute or shortly acuminate, base enneate, sub- 
coriaceous, glabrous; lateral nerves indistinct, 4 — 8 pail's, joined within 
the margin by loops. Petiole '15 — ‘5 inch. Plowers about T inch 
diameter, white, subsessile, in terminal pyi'amidal ''bracteate panicles 
3 — 6 inches long with the lowest branches axillary. Bracts foliaceous, 
coriaceous, persistent, up to 1 inch long, lanceolate. Panicle-branches 
closely lenticellate and rathei-^ densely clothed with spreading hairs. 
Calyx cup-shaped, glabrous, obscurely toothed, less than '05 inch long. 
Corolla-tube equal to the calyx. Drupe ■2-'3 inch long. 

Occurs throughout the central and inner ranges between 3,000 nnd 8.000 feet. 
Scarce in Oarhwal but fairly common in East Almora. According to the F. B. I. the 
•fruit is globose, but the only herbarium specimen of fruit I have seen appears to have 
ovoid fruits Flowers ; May-Jime, Fruit ; December. 
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3/ Ligiistram robttstiim, Blume , — A small , tree 'up to 30 feet high: 
aud 3 feet girth. Old stems deeply and irregularly fluted. Baih: quite 
smooth, pale brown. Blaze ‘2 — *25 inch, not fibrous, pale yellow faintly 
stipelled wvith pale brown. Twigs densely lenticellate: Young shoots 
pubescent. Leaves 2 — 4 by 1 — 1*5 inches, ovate-lanoeolate or elliptic, 
usually narrow^ed at both ends, sometimes acuminate, glabrous; lateral 
nerves indistinct 5 — 8 pairs, with smaller ones between. Petiole *1”*2 
inch long. Plow^ers about '1 inch diameter, white, racemed and cluster- 
ed ill spreading terminal pyramidal panicles 6 — 10 inches long wuth the 
lowest branches usually axillary. Panicle-branches lenticellate and 
densely pubescent. Bracts *05 inch long, subulate. Pedicels 0— '1 inch 
long. Calyx campanulate, glabrous, minutely 4-toothed, *05 inch long. 
Corolla-tube equal to the calyx or nearly so. Drupe *4-‘5 inch long, 
narrowdy oblong, often slightly oblique. 

This species is found growing on the banks of perennial streams in tlie Gnliapani 
Block tow'ards the east of th^e) Haldwani Division at about 9,000 feet elevation, but has 
not been recorded further west. Strachey and VVinterbottorn have also recorded it from 
the Barju valley in Almora at 6,500 feet. Flowers : June-July. 

9. OSMANTHUS, Lour, 

Evergreen glabrous shrubs or trees. Leaves opposite . Floiwers 
axillary aSrd terminal, fascicled or in very short racemes, hermaphrodite 
or polygairwDus. Calyx 4-toothed or- lobed. Corolla-tube shoii; or 
long; lobes 4, obtuse, imbricate. Stamens subsessile ; style bilobed or 
subentire; ovules 2 in each cell. Fruit an ovoid or globose drape; 
endocarp bony or crustaceoiis. 

Osmaxithus fragrans, Lour. Yern. Silang, Shilang or Silingi, 
Cxen. — A medium-sized tree up to 8 feet girth and 60 feet high with a 
dense spreading or rounded crown. Bark dark brown or blackish, 
fairly smooth with conspicuous scattered circular lenticels when young, 
rough and exfoliating in irregular woody scales wEen old. Blaze 
‘5— *75 inch, hard, pale yellow or orange-brown finely mottled darker. 
Leaves 4 — 7 by 1*25 — 2 inches, oblong or lanceolate, shortly acTuninate, 
entire, base acute, coriaceous, dull dark green above; lateral nerves 
about 8 — 16 pai^s. Petiole '4 — *6 inch long, channelled. Elow^ers 
‘2 — ‘25 inch diameter, yellow, heavily scented, in dense axillary 
fascicles. Pedicels *2 — ‘5 inch long, slender. Corolla divided nearly 
to the base, lobes spreading. Drupe ‘7-* 8 inch long, oblong, green with 
scattered pale spots when unripe, dark purple w^hen ri|)e containing a 
single large elongate ribbed stone. 

Occurs througliout tbe hills between 3,500 and 6,500 feet. Fairly common in 
shady moist ravines usually in oak forest. Brandis considered this tree was not indigenous 
to Eumaon, but in my opinion it is undoubtedly both wild and indigenous. Flowers : 
October. Fruit : April. 
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Trees or erect or climbing shrubs, rarely herbs. Leaves opposite 
or whorled, rarely alternate, simple, entire, exstipiilate. Flowers 
regular, hermaphrodite, in cymes or panicles. Calyx inferior ; lobes 3, 
rarely 4, imbricate, often with glands at the base within. Corolla 
usually rotate or salver-shaped; lobes 5, rarely 4, contorted and often 
twisted in bud. Stamens as many as and alternate with the corolla- 
lobes, inserted in the corolla-tube or on its mouth ; anthers free or con- 
nivent in a cone and ^adherent to the stigma by the connective, cells 
sometimes spurred. Pollen granular. Disk often present, consisting 
of glands or annular or cupular. Ovary 2-ceIled (rarely 1-celled), or 
usually of 2 more or less distinct carpels united by the style ; ovules 2- 
mmy in each cell, rarely solitary. Fruit of free or connate follicles, 
more rarely a berry or drupe. Seeds often with a coma of silky hairs 
cr winged. 

I. — Aethers not attached to the stigma. 

A. Armed ... ... ... ... 1'. Carissa, 

B. Unarmed. 

1. Leaves usually whorled. Blowers *3 — ‘5 inch 
diameter. 


(a) A tree. Leaves 4 — ^9 in a whorl 


2. 

Alstonia. 

'(b) A shrub up to 2 feet high. Lea.‘Ves 
or 3-4 in a whorl 

)p})( 'sirc 

3. 

Rauwolfio. 

2. Leaves opposite. Blowers *75 — 2 

diameter. 

indies 



(a) A tree. Leaves 5 — ^10 inches long 


4. 

Holarrheno 

(h) A shrub. Leaves 3 — 6 inches long 


r>. 

Tahernffinoufana. 

. — Anthers adhering to the stigma by a point 
connective. 

on the 



A. Erect trees or shrubs. 




1. Leaves opposite, more than 1 inch broad 

6. 

Wririktia. 

2. Leax^s usually ternate, less thnn 
broad 

1 inch 

7. 

Neriiim, 

B. — Climbers. 




1. Leaves less than 3 inches broad. 




(a) Anthers exserted. Corolla subrotate 

Secondary leaf-nerves 5 — ^9 pairs 

8. 

V altar is. 

(h) Anthers included. Corolla salver-shaped. 



(/) Secondary nerves 4-5 pairs 


9 

I ch nocar pus. 

(ii) Secondary nerves 10 — ^15 pairs 


10. 

Trachelospermum . 

2. Leaves more than B inches broad ... 


11. 

Ohonemorplia. 
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1. CABISSA, Linn, 

Mucli-braiiclied spinous shrubs, erect or climbing. Leaves 
opposite, coriaceous. Flowers in trichotomoiis cymes. Calyx 5-lobed. 
Corolla salver-shaped; lobes 5, overlapping to the right. Stamens 5, 
included. Ovary 2-celled ; ovules 1 — 4 in each cell; style filiform. 
Fruit a berry, 2- or by abortion 1-celled. 

Carissa opaca, Stop/. Syn. C*. spinamm A. DC. (non Linn.). 
Vern. Knraunda or Kamnda, Gen.— A rigid much-branched ei-ect 
evergreen shrub with stems up to 15 feet high and 6 inches diameter, 
armed where the stem branches with opposite, straight or forked, stout 
thorns up to 2 inches long w^hich arise from between the j)etio]es. 
Bark pale yellowfish-browm, roughish and thinly corky. Blaze *3 incln 
crisp, not fibrous, pale yellow stippled wdth pale orange-brown. Young 
shoots pubescent. Leaves ‘5—2 by ‘25~1 inch, elliptic ovate or sub- 
orbicular, usually acute at both ends, apiculate, coriaceous, glossy 
green above, pale beneath, pubenilous on the midrib on both sfiles, 
otherwise usually glabrous ; lateral nerves indistinct C 2 — 4 pairs. 
Petiole ‘05 — '15 inch long. Flowers about *4 inch diameter, white 
often tinged with pink, very s\veet-scented, in pubescent terminal 
(rarely axillary) corymbose cymes up to 1 inch long. Pedicefe *1 inch 
long. Corolla-tnbe ‘25 — *35 inch long, slender. Berry ‘3-;4 inch long, 
ellipsoid, purplish-black, containing 2-3 shining black seeds surrounded 
by pink pulp and scanty milky juice. 

Occurs throughout the area up to 4,000 feet. ¥ery common in second a ry> growth 
scrub forests. Flowers ; April — June. Fruit : January-— March. 

2. ALSTONIA, R. Br. 

Trees or sbrabs, brancbes often in wborls. Leaves generally 
whorled', rarely opposite. Flowers in ■ subterminal corymbose cymes. 
Calyx-tube shoi't; lobes 5. Corolla salver-sbaped ; tube cylindric, 
dilated opposite the stamens. . Stamens near the top of the tube, 
included. Disk amiular or lobed or 0. Ovary of 2 distinct carpels: 
ovules many; style filiform. Fruit of 2 linear distinct follicles. Sectls 
with tufts of bail- at each end. * 

Alstonia scholaris, Brown. Veim. Chatiun, G-en. — A medium- 
sized evergreen tree up to 7 feet girtb and 60 feet bigb with the 
branches in whorls. Stem usually more or less buttressed towards the 
base. Bark sometimes blackish sometimes pale ashy or almost white, 
slightly rough with shallow cracks and scattered lenticels. Blaze 
'85 — "75 inch, hard, not fibrous, pale yellow mottled witli orange, 
exuding a milky juice. Leaves 4—0 in a wliorJ, 4—9 by 1'2.5 — 2‘5 
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inches; oblanceolate to obovate/ obtuse acute or retuse, gradually 
naiTowecl into the petiole, glabrous, dark green, above, pale beneath, 
with about 30— 40 pairs of indistinct horizontal paraillel secondary 
nerves. Petiole about '3 — ‘6 inch long, with a green fleshy scale- 
like gland about *1 inch long at the base. Flowers ‘3 — '5 inch diaiheter, 
greenish- white, in umbellately branched, pubescent, peduncled or 
sessile, terminal; cymose panicles 1*5 — 4 inches long; the flowers 
usually subcapitate at the ends of the stout branches. Calyx and 
corolla hairy. Follicles 12 — 24 inches long by ‘15 inch broad, peridn- 
loiis. ' 

Occurs throughout the subhirualayan tract and in the central and outer ranges of 
hills up to 2,000 feet. Generally scarce. Usually found on the banks of streams. At 
Bhalaon in the Eamnagar Division. I have niieasnred a tree 14*5 feet girth and 60 feet 
high. Flowers : December — March. Fruit : MayMune. 

3. RATJWOLFIA, Linn. 

Shrubs, usually glabrous. Leaves 3-4-nately whorled, rarely 
oppoiSte. Flowers in corymbose or umbellate cymes. Calyx 5-lobed, 
eglandular’. Corolla-tube dilated opposite the stamens, the throat 
usually hairy within; lobes usually 5, overlapping to the left. Stamens 
5, included. Disk cup-shaped or annular. Ovary of 2 distinct or 
connate carpels; ovules 2 in each carpel; style filiform. Fruit of 2 
connate or distinct drupes, usually 1-seeded. 

Rauwolfia serpentina, Benth. — ^A small glabrous shrub 1-2 feet 
high. Leaves opposite or 3-4 in a whorl, 3 — 7 by 1-2*5 inches, lan- 
ceolate elliptic-lanceolate or obovate, narrowed at both ends, mem- 
branous. Petiole ‘2 — *7 inch long wdth small glands in the axils. 
Flowers *3 inch diameter, in terminal or axillary, peduncled, many- 
flowered cymes. Peduncles 1 — 4 inches long. Pedicels short, stout, 
red. Calyx ‘1 inch long, red. Corolla-tube slender, *5 — *9 inch long, 
pink, witli 5 spreading white lobes. Drupe *25 — *5 inch diameter, 
shining, black when ripe. 

This species has only been recorded from the Eamnngar Division and is probably 
rare within our area. .^^Isewhere it is found in sal forest. Flowers : May- June. 

4. HOLAEEHENA, R. Br. 

Trees ot shrubs. Leaves opposite. Flowers white, in corymbose 
cymes. Calyx 5-Iobed, usually glandular within at the base. Corolla 
salver-shaped; tube cylindric; lobes overlapping to the right. Stamens 
near the base of the tube, included. Disk none. Ovary of 2 distinct 
carpels; ovules many; style short. Fruit of 2 loug slender follicles. 
Beeds witb deciduous coma. 



346 


UVIll . — ^AJPOOYNACfi^/ . 


HolaFFhena aHtidysenterica, Wall Vem., Kura, Gen. Dudhi, 
Grto. Kweray E.— A small deciduous tree up to 4 feet girtli and 35 
feet high. Bark somewhat rough. Blaze *4 — *6 inch, not or very 
shortly fibrous, pale yellow closely mottled with pinkish- or orange- 
brown. Young shoots glabrous or pubescent. Leaves 6 — 10 by 2 — *4 
inches, broadly ovate elliptic or elliptic-oblong, acute or acominate, 
glabrous or pubescent*; latei^al nerves 10 — 16 pairs. Petiole 0 — '2 inch 
long. PloAvers white or creamy, *75 — 1*5 inches diameter, faintly 
scented, in many-flow'ered terminal sessile coryiubose cymes 3 — 6 
inches across. Corolla pubescent outside. Follicles distinct, 6 — 18 
inches long by *2 — *4 inch broad, pendulous, slightly curved, cylindric, 
often dotted with pale specks. Seeds *5 inch long, linear-oblong with 
pale brown coma '7 — ^1*5 inches long. 

Occurs in the subhimalayan tract and in (he outer iiiii ranges up to 3,000 feet. 
Very common in SL^condary-growtli scrub forests in the Bhabar and a common associate 
of sat Flowers : May- June. Fruit : February-Marcli. 

5. TABEEN^MONTANA, Linn. 

Trees or shrubs. Leaves opposite. Flowers w'liite, in axillary and 
terminal cymes. Calyx 5-Iobed or-partite, usually glandular within. 
Corolla salver-shaped. Stamens about the middle or below <he middle 
of the tube. Disk none. Ovary of tw^o distinct carpels; <ovuIes usually 
many; stigma 2-lobed. Fruit of 2 ovoid or oblong follicles, coriaceous 
or fleshy, grooved on one face. 

TabernaBmontana coronaria, WiUd. — ^An evergreen glabrous shrub 

5 — 10 feet high with stems up to 2 inches diameter. Bark pale brown 
or silvery-grey, smooth, wdth scattered circular lenticels. Blaze ‘l-*2 
inch, not fibrous, cheesy, pale yellow. Leaves 3 — ^6 by 1-2 inches, 
elliptic or elliptic-lanceolate, acuminate, narrow^ed towards the base, 
glossy green above, paler beneath, margin undulate; lateral nerves 

6— - 8 pairs. Petiole ‘2 — '4 inchi long; axils glandular. Flowers 1-2 
inches diameter, white, in solitary on paired 1 — 8-floAvered sub- 
terminal cymes. Peduncles up to 2 inches long. Corolla-tube slender, 
'7 — 1 inch long. Follicles usualty paired but sometimes single, 1-2 
inches long by ‘4 inch wide, sessile or stipitate, glabrous, divaricate, 

1 — 3-ribbed, yellowish-green outside, bright orange or red inside. 
Seeds 1 — 11, ‘3 inch long, dull blackish surrounded by a fleshy scarlet 
aril. 

Occurs in an. undoubtedly wild state in tbe subhimalayan tract 'whej'e it is 
apparently indigenous though not very common. It is frequently cultivated in gardens 
H,nd is found in a semi-wild condition throughout the hills \rp to 4,000 feet. Tt prefers 
sbady moist situations. Flowers: May— -Hovember. .Fruit: February. 
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6. WEIGHTIA, JJ. Bf. 

small trees. Leaves, opposite. Plowers iii cymes. 
Calyx short, 5-Iobed, with glands or scales within. Corolla salver- 
shaped; tube usually short, cylindric, throat with 1-2 series of scales; 
lobes overlapping to the left. Stamens inserted on the mouth of the 
tube; anthers exserted, sagittate, adhering to the stigma, cells spurred 
at the base. Disk none. Ovary of 2 free or connate carpels; ovules 
many; style filiform. Fruit of 2 connate or distinct follicles, some- 
times coherent at both ends. Seeds with deciduous coma. 

Wrightia tomentosa, and ScJmlt. Vern. Danila or Dudhi, 

Gen. — A small deciduous tree up to 6 feet girth and 40 feet high, or in 
the hills sometimes only a shrub. Stem often irregularly fluted at the 
base. Bark pale yellowish-brown, rather rough and corkj^ exfoliating 
in irregular small scales. Blaze ‘35 — ‘7 inch, not or shortly fibrous, pale 
yellow faintly and closely mottled with pale orange, exuding a copious 
milky juice. Branches with numerous small prominent lenticels. 
Young shoots tomentose. Leaves 3 — 6 by 1'5 — 3 inches, elliptic, shortly 
caudate-acuminate, tomentose on both sides, base acute, margins 
undulate ; lateral nerves 8 — 14 pairs, prominent and parallel. Petiole 
;1 — ‘3 inch l<jpg, glandular in the axil. Flowers 1—1 ‘4 inches across 
the spreading petals which are soon reflexed, in erect usually dense 
terminal cymes 2 — 4 inches across. Pedicels tomentose. Corolla 
waxy, pale greenish-yellow sometimes tinged with pink ; tube '25 inch 
long. Corona-scales salmon coloured. Follicles united into a cylindric 
pendulous fruit 4^ — -12 by ‘4 — *6 inch, grooved at the junction of the 
carpels, straight, greenish speckled with pale tubercles. 

Occnrs tlirongliont the area up to 4,500 feet, Eairly common in open dry mis- 
celli. ncoiKs forests. Mowers: May- June. Emit : March. 

7. NEEIUM, Lmtt. 

G-labrous shrubs. Leaves 3-4-na^eIy wliorled, rarely opposite, 
narrow, coriaceous. Flowers large, in racemose cymes. Calyx 5- 
partite, glandular within. Corolla salver-shaped; tube narrow with 
5 broad scales in the throat ; lobes overlapping to the right but twisted 
to the left. Stamens at the top of the tube, included ; anthers sagit- 
tate, adhering to the stigma, cells spurred. Disk none. Ovary of 2 
distinct carpels ; ovules many ; stigma with a basal tuhercled membrane. 
Finit of 2 long straight follicles. Seeds vdth terminal coma. 

Nerium odorum, Soland. Vern. Kanpuri, EF. Kcmur, Gen. 
Eng. Oleander. — A glabrous evergreen shrub with rod-like branches. 
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Leaves teriiate, sometimes opposite, 4—6 by ‘3 — ’9 inch, linear- 
lanceolate, narrowed at both ends, thick, coriaceous, midrib stout ; 
lateral nerves very numerous, slender, at right-angles to the midrib. 
Petiole •2-'3 inch long, thick. Flowers 1-1'5 inches diameter, red 
pink or white, fragrant, in terminal cymes. Corolla-tube ’7 inch long, 
lower half cylindric hairy within, throat narrow funnel-shaped. Corona 
of 5 scales in the throat of the corolla, each scale cleft into 3 — 7 linear 
segments. Follicles united at first ultimately separating, 5 — 8 by ’3 
inch, erect, straight. Seeds '2 inch long, densely villous, tipped with 
a coma of brown hairs "5 inch long. 

Often planted in gardens but apparently also wild as for instance in the Maiidalii 
valley of the Kalagarh Division. When wild it is found in stream-beds and along 
their banks at elevations up to 4,000 feet. Flowers t April — June. 

8. A^ALLAEIS, Burm. 

Twining shrubs, rarely trees. Leaves opposite, minutely dotted. 
Flowers white, in lateral or subterminal cymes or fascicles. Calyx 
D-paiiite, glandular or not within. Corolla salver-shaped, throat 
naked ; lobes overlapping to the right. Stamens inserted at the top 
of the tube; anthers exserted, adhering to the stigma; c^ls spurred; 
connective with a large dorsal gland. Disk various. „ Ovary of 2 
connate carpels; ovules many; style filiform. Fruit of 2 connate folli- 
cles. Seeds with long coma. 

Yallaris Heynei, Spreng. Vem. Dudhi-bel or Dudhli, Gen . — 
An evergreen dextrorse climber with stems up to -5 inches diameter and 
50 feet high, the branches often forming dense tangled masses. Bark 
pale yellowish-brown, rather deeply fissured, more or less corky. Blaze 
'25 — ‘35 inch, white or pale yellow mottled or banded with pale orange 
sclerotic tissue, exuding a copious milky juice. Twigs very pale with 
numerous jiiinute raised lenticels. Leaves 2 — 4 by 1-1’7 inches, 
eiliptic-or oblong-lanceolate, acuminate, glabrous or nearly so, base 
acute, margin undulate, dull green above; lateral neives 5 — 9 paks. 
Petioles ‘3 — '5 inch long, with bract-like glands in ‘’the axils. 'Flowers 
■6 — '9 inch diameter, white tinged with green, fragrant, in 3 — 10- 
flowered lax axillary subcorymbose cymes 2-3 inches across. Peduncle 
and pedicels pubescent. Corolla-tube T — T-5 inch long. Follicles 4 — 6 
by 1-1‘5 inches, straight, tapering to a point from above the middle. 
Seeds '5 inch long, ovoid; coma ‘7 inch long. 

OoourK thr()u;;hoi 2 t ftie aroa up to 3,000 feet. Yei'y rojiimoii in Ovv nusceUanetaiK 
forests of the Bh!i.l)ar, iikso frequency associated with khair. Flowers : Febriuiry — May. 

; April of the following* jear. . 
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9. lOHNOGAEPIJS; R. Sr. 

Climbing shrubs. Leaves opposite. Mowers small, in lax pani- 
culate cj^mes. Calyx D-lobed, glandular or not within. Corolla salver- 
shaped, throat contracted or villous; lobes overlapping to the right, 
upper half deflexed in bud.. Stamens at or below the middle of the 
tube ; anthers sagittate, adhering to the stigma, spurred at base. Disk 
free, 5 dobed. Ovary of 2 distinct carpels; ovules many ; style short, 
Pruit of 2 slender, spreading or divaricate, follicles. Seeds with 
deciduous Gonaa. 

Ichnocarpus fratescens, B, Br. Vern. Bel-kamu, SG- and E.— 
An evergreen climber with dextrorse stems up to 2 inches diameter and 
70 feet high, the branches often forming tangled masses over the tops 
of small trees. Bark slightly rough, reddish-brown, with numerous 
small circular raised lenticels. Blaze ‘2 — ‘4 inch, shortly fibrous, pink, 
exuding a copious creamy yellow juice. Young shoots rusty-pubescent. 
Leaver 1*5—4 by *7 — 2 inches, elliptic, acute, base acute or rounded, 
glabrous and dark green above, sparsely adpressed-hairy and pale with 
darker fine reticulate venation beneath ; lateral nerves 4-5 pairs, arching. 
Petiole *1 — ‘25 inch long, puberulous. Flower's ‘8 inch diameter, white, 
scented, in «aany-flowered axillary and terminal narrow panicles. Ped- 
uncle and pedicels rusty-pubescent. CorQlla-tnbe ‘1 inch long with 
narrow twisted bearded lobes. PolliGles solitary or twin, 4—6 by ’l-*2 
inch, divaricate, straight or curved, rusty-pubescent when young. Seeds 
‘5 — *7 inch long with scanty coma. 

Occurs througliout the area up to 4,000 feet. Very common in open dry miscel- 
laneous forests and a fairly common associate of sal. Flowers : August^Becember. 

10. TEACHELOSPEEMUM, Lemaire, 

Climbing shrubs. Leaves opposite. Flowers in lax cymes. 

Calyx small, 5-partite, glandular or scaly within. Corolla salver- 
shaped; tube dilated round the anthers; lobes 5, oblique, overlapping 
to the right, twisted to the left. Stamens attached above the middle 
of the tube; anthers adhering to the stigma, cells spurred. Disk 
various. Ovary of 2 distinct carpels; ovules many; style cupular: 
stigma oblong. Fruit of 2 slender incurved follicles. Seeds crowmed 
with a tuft of long hairs. 

Inflorescence 2 — 5 inches long. Peduncles 1-2 *5 inches 
long ... ... ... ... 1. fragrans. 

Inflorescence *5 — 1 inch long. Peduncles '1 — *3 inch long 2. axUlare, 

1. Trachelospermum fragrans, Hook f. — ^An evergreen climber 

with stems up to 6 inches diameter and 60 feet high, often covered with 
rough spinesceut warty tubercles up to *75 inch long which sometimes 
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teriTiioate in a leafy shoot- or 'give rise to adventitious roots; Bark 
reddish-brown, roughish , owing to the presence of iiiimerons prominent 
■circiilar lenticelsi , Blaze ‘25 — ‘4 inch/wdiite or pale yellow mottled 
with orange-brown; not fibrous, exuding copious milky juice which 
immediately separates into watery- and creamy components.: Twigs 
reddish-brown. Young shoots pubescent or brown-tomeiitose. Leaves 
2*5 — 5 by ‘75 — 2 inches, elliptic-lanceolate, acuminate, glabrous and 
ratlier glossy dark green above, glabrous or pubescent and pale with a 
fine network of darker veins beneath ; lateral nerves 10 — 15 pairs. 
Petiole *2-*3 inch long, pubescent or brown-tomentose, glandular in 
the axils. Blowers ‘4 — ‘7 inch diameter, fragrant in lax terminnl or 
axillary trichotomoiis glabrous or’ pubescent pedunculate panicles 2 — 5 
inches long. Peduncles 1-2*5 inches long. Corolla white witli a 
greenish centre; tube ‘25 — ‘4 inch long. Follicles 6 — 12 by ‘2 inel], 
cylindric, glalwous or pubescent. 

Occairs tliroughont the bills between 2,000 and 6,000 feet. Common in shady 
moist localities, often cree-ping over the groTind or on rocks. The description given above 
includes a tomentose form in which the inflorescence, follicles, and leaves beneath are 
hairy whereas in the typical plant these parts are g'labrons. The tomentose forms are 
more often found creeping over the ground, the glabrous usually climbing up trees. 
Flowers : April — June. 

2. Traclielospemiiim axillare,. JToofc. /. — A climber \-yth twining 
stems up to 15 feet high and ‘5 inch diameter. Bark lenticellate. 
Young shoots glabrous. Leaves 3 — 5*5 by 1-1‘75 inches, oblanceolate 
or elliptic-oblong, abruptly and shortly caiidate-acnminate, base acute, 
rather coriaceous, glabrous, dark gi*een and ratlier glossy above, pale 
with prominent venation beneath; lateral nerves 10 — 15 pairs. Petiole 
'1 — *3 inch long, channelled, glabrous. Flowers about ‘5 ineli diameter, 
dull purple or red (?) in pedunculate axillary glalirous ewnes ‘5 — 1 inch 
long. Peduncles ‘1 — '3 inch long. Oorolla-tuhe ‘15 inch long. Folli- 
cles 6 — 8 by ‘5 inch, cylindric, tomentovse. 

This species has been collected in moist sliady ravines above (Thnnclial in the Buda 
Toli Eeserve at about 7,000 feet, and again in dense oak forest in the Xtiwnli Beserve 
filong the Mfinnn- G-adh at about 7,500 feet. Both localities are in the North Garhwa! 
Division. Flowers : July — September. 

II. CHONEMOBPKA, fl. Du ft. 

Stout climbing shnibs. Leaves opposite, latge. Flowers large, 
white, in lax cymes. Calyrx tubular, with a ring of glands at the base 
inside; lobes 5. Corolla salver-shaped, throat naked; lobes 6, over- 
lapping to the right, twisted to the left. Stamens included ; anthers 
sagittate, adhering to the stigma, cells spurred. Disk thick. Ovary of 
2 distinct carpels; ovules many; style filiform, Fruit of 2 .straight 
parallel folliele.s. Seeds with long coma. 
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ChoneiHOFpha macFophylla, . G. Don . — A dextrorse or rambling 
climber with stems up to 80 feet high and 3 inches diameter. Bark 
•pale brown, fairly smooth, with darker raised lenticels. Blaxe *25— *75 
inch, with silky fibre in the outermost layers, white mottled or banded 
with orange, exuding a milky juice. T,wigs reddish-brown, smooth, 
covered with numerous small raised darker lenticels. Young shoots 
pubescent. Leaves 6 — 15 by 5—10 inches elliptic broadly ovate or 
suborbicular, shortly and abruptly acuminate, base abruptly ciineate 
or sometimes rounded, rather dark green above, very pale beneath, 
pubescent on both surfaces or glabrescent above when mature ; 
^ lateral nerves 8 — 12 pairs prominent beneath. Petiole 1-2*5 mcbes 
long, pubescent. Blowers 2 — 5 inches diameter, scented, in lax 
subterminal pedunculate pubescent cymes 6 — 9 inches long. Corolla 
white becoming yellow towards the centre; tube 1*2 — 2 inches long; 
petals obliquely obcuneate, twisted. Follicles 9 — ^12 by *75 inch, slightly 
divergent at the base, cylindric, glabrous, smooth, grooved down the 
insidg. 

Occurs throughout: the area between 1,000 and 4,500 feet. Locally fairly common, 
usually in shady ravines. Blowers : June* July. 
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LIX— ASCLEPIADACE^. 

Herbs or shrubs, usually twining and nearly always with milky 
juice. Leaves opposite or wdiorled, rarely alternate, sometimes 
wanting, entire, exstipulate. Plowers hermaphrodite, regular, 5- 
merous, usually in axillary umbelliform cyipes. Calyx inferior; lobes 
imbricate. Corolla-tube usually short, the tube or throat often wuth a 
corona of scales, processes or hairs; lobes imbricate, contorted or 
valvate. Stamens inserted at the base of the corolla, sometimes free, 
but more usually connate into a fleshy column investing the pistil 
except the top of the stigma and usually bearing dorsal processes collect- 
ively termed the staminal corona ; anthers connate or free, adnate to 
the stigma and the tip often produced into a membrane appressed to 
or indexed over the stigma; pollen in each cell united into 1 or 2 
granular or waxy masses. Ovary of 2 distinct carpels ; styles 2, short, 
united in the large stigma which is included between the anthers or 
produced beyond them into a simple or 2-fid column. Fruit of 2 
(or 1 by jMippression) follicles. Seeds usually margined and with a 
coma. «» 

I. — Erect shrubs. 

1. Leafless or with minute leaves 

2. Leaves large, thick and fleshy 

II. — Shrubs with slender creeping or trailing stems, not 

twining. 

III.- — Climbers with rambling and twining stems. 

A. Nerves on underside of leaves narrowly winged 

B. Nerves not winged. 

1. Leaves with very numerous lateral nerves, 

united to form an intramarginal vein. 

(a) Leaves under* 75 inch wide 
(5) Leaves more than 1 inch wide ... 

2. Leaves without very numerous lateral nerves. 

(i) Antfeers with a membranous appendage. 

(1) Pollen masses pendulous (or horizontal.) 

(a) Flowers *9 — ^1*1 inches diameter 

(b) Flowers smaller. 

* Twigs with a line or band of hairs 

* . running down the internodes 
Twigs uniformly tomentose 

(2) Pollen masses erect (or horizontal). 

(а) Flowers 1-1*3 inches diameter ... 10. Telosma. 

(б) Flowers smaller. 


1. Orthanthera. 

2. OaJotfopis. 

3. Eoya. 

4. Heterostemma, 

5. Periploca. 

6. Cryptolepis. 


7. Holostemma, 

8. Cynanchtim. 

9. Toxocarpus. 


MX'. — SCIiBPIADACE . 


1 . 


2 . 


3. 


4. 


6 


7. 


8 . 


* Corolla rotate or cupshaped. 

f Mowers *5 — ‘8 inch diameter ... 11. 

f f Flowers smaller ... ... 12. 

Corolla campanulate. 

f Corona obsolete ... ... 13. 

f t Corona attached to the corolla ... 14. 

fff Corona attached to the staminal 

column ... ... ... 1^. 

(ii) Anthers without membranous appendages ... 16. 
ALTEENATIVE KEY. 

Stems erect ... ... ... 2. 

Stems procumbent, rambling cr twining ... 3. 

Leafless or with minute leaves , ... 1. 

Leaves large thick and fleshy ... ... 2. 

Shrubs wuth slender creeping or trailing stems 3. 
Climbers with rambling and twining stems ... 4. 

Nervss on underside of leaves narrowly wun ged 4. 
Nerves not winged ... ... ... 5. 

Leaves with very numerous lateral nerves. 

united to form an intra, marginal vein ... 6 

Leaves without very numerous iareral nerves 7. 
Leaves under *75 inch wide .. ... 5. 

Leaves more than 1 inch wide ... . 6. 

Petiole narrowly winged ••• . . 7, 

Petiole not winged ... ... . . 8. 

Twigs and young shoots with a line or band 
of hairs running down the internodes ... 9. 

Hairs on twigs and young shoots, if present, 


Dregea. 

Tylophora. 

Gongronema. 

Gymnema, 

Marsdenia. 

h&piadenia. 


OrtJiantJiera. 

Calotropis. 

Hoya. 

Ileterostemma. 


Periphca. 

Cryptolepis. 



not forming a definits line or band 

... 10. 


9. 

Flowers yellowish-green 

... 8. 

CynanchuM. 


Flowers pale buff ... 

... 14. 

Gipnnema. 

10. 

Flowers 1 inch diameter or more ... 

... 10. 

Teiosnia, 


Flowers less than 1 inch diameter 

11. 


11. 

Leaves not exceeding 3 inches long 

... 16. 

Lepfadenia, 


Leaves exceeding 3 inches 

... 12. 


12. 

Petioles not exceeding ‘6 inch long 

... 9, 

Toxocarpiis, 


Petioles mostly exceeding *6 inch 

... 13. 


13. 

Corolla rotate or cup-ahaped 

....^ 14. 



Corolla campanulate 

:...vl5.' 


14. 

Flowers *5 — *8 inch diameter 

... 11. 

Dregea, 

A' :,: ' 

Flow'ers smaller 

... 12, 

Tylophora. 

15. 

Follicles *2- *3 inch diameter 


Gongronema. 


Follicles *75 inch diameter or more 

... 15. 

Marsdema, 


1. OETHANTHEEA, Wt. 
erect slirub. Ijeaves mimute or wanting 


in cymes. Calyx 5-lobed, eglanduiar. 


Flowers small, 
Corolla salver-shaped. 
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Corona of 5 small erect scales inserted in the s:iniises of the corolla lobes, 
sometimes with an inconspicuous fleshy ring below the anthers. 
Column ovoid; anther-tips without appendages. Stigma included. 
"Fruit a solitary elongate follicle. Seeds comose. ’ 

Orthanthera. viminea, Wight.— A bushy shrub 4 — 8 feet high with 
stems up to 1*6 inches diameter. Bark smooth, pale ashy. Blaze *06 
inch, pale yellow, with whitish silky fibre in the outer layers. Twigs up to 
about *2 inch diameter, smooth, terete, yellovv^ish-green. Young shoots 
pubescent. Leaves often absent; when present, opposite, *1 inch long, 
linear, pubescent. Flowers ‘3 inch long, dull brown, in compact few- 
flowered cymes arranged singly at the nodes. Peduncle *1-1 inch long, 
pubescent, sometimes forked at the top. Pedicels *1 inch long, densely 
clothed with short, browm, silky hairs. Calyx *2 inch long; lobes linear- 
oblong, slightly exceeding the corolla-tube, densely hairy without. 
Corolla villous without, glabrous within. Follicles erect,' 2*7— 4*5 by 
*2 inch, straight, smooth. Seeds '1 — ‘15 inch long; coma *7 inch long. 

Occurs in open river-beds and on beds of shingle and sand bordering rivers probably 
throughout the subhimalayan tract and following up the main river beds into the central 
hill ranges. .Flowers : February— April. This species is liable to be confused with 
Leptadenia Spartium, \Yight. 33ut in L. Spariium the leaves' when present are 1*2 inches 
long and linear, whilst the follicles , are reflexed in fruit instead of being erect. This 
species has i3t yet been recorded from our area. 

• 2. CALOTEOPIS, B. Br. 

Erect shrubs or small trees. Leaves opposite, broad. Flowers in 
umbellate or racemose lateral pedunculate cymes. Calyx 5-lobed; lobes 
glandular within. Corolla broadly campanulate or subrotate; lobes 
valvate. Corolline corona 0. Staminal corona of 5 fleshy laterally 
compressed sculptured processes radiating from the staminal column ; 
anther-tips membranous, inflexed. Stigma depressed, 5-angled or- 
lobed. Fruit of 2 short thick follicles. 

Corolla uniformly coloured, lobes spreading at first. Buds 
ovoid ... ... ... ... 1. cjigantea. 

Corolla not uniformly coloured, lobes erect at first. Buds 
much depressed ... ... ... ... 2. procera, 

1. CaIotoopis*gigaiitea, R. Br. Vern. Ak or Ank, G-en. — ^An 
erect evergreen shrub 6 — 10 feet high * with stems up to 6 inches 
diameter. Bark pale yellowish-brown, rough and thickly corky with 
numerous deep cracks. Blaze ‘2 — *35 inch, pale yellow more or less 
tinged with chlorophyl, exuding copious milky jjuice. Young parts 
clothed with white cottony tomentum. Leaves 3*5 — 8 by 1*5 — 4 
inches, subsessile, obovate-oblong or' elliptic-oblong, apex rounded obtuse 
or acute, base cordate often amplexicaul, rather thick and fleshy, 
glabrous when mature. Buds ovoid, *6-* 7 inch long just before opening. 


356 


LIX . — ASCLEmABACEM. 


Flowers 1 * 5 — 1*75 inches diairieter, reddish- or bluish-purple or rarely 
white, unscented, in umbellate cymes which are wFite-tomentose when 
young becoming nearly glabrous. Peduncles axillary, stout, up to 4 
inches long. Corolla-lobss ovate-lanceolate, or oblong-lanceolate with 
obtuse tips, spreading at first then reflexed. Follicles 8 * 5 - 4*5 by 1*5 
inches, obliquely ovoid, recurved at the base, smooth. 

Occurs along the subliimalayan tract up to 3,000 feet. Usually found growing on 
open waste ground and is sometimes sub gregarious. Flowers: I)ecember--July, but 
chiefly February — June. 

2* Calotropis procera, R, Br. Vern. Ak, Gen. — An erect ever- 
green shrub 1—4 feet high, branching from or near' the base with stems 
up to 1 inch diameter. Young parts clothed with white cottony tomen- 
tum. Leaves 3 — 7 by 2 — 5 inches, subsessile, broadly elliptic, oblong or 
obovate, apex abruptly acute or short acuminate, base cordate, glabrous 
when mature, dull green, rather thick and fleshy. Buds much 
depressed, ’3-'4 inch long by *6 inch across just before opening. 
Flowers *6— *9 inch diameter, purplish-pink, imscented, in iimbpllate 
cymes which are white-tomentose when young becoming nearly glab- 
rous. Peduncles axillary, stout, up to 4 inches long. Corolla-lobes 
ovate, acute, erect at first the tips ultimately curving outwards, purplish- 
pink above, pale greenish- or silvery- white tinged wdth pirfi outside ; 
tube campanulate coloured similarly to the outside of the petals. 
Follicles 3-4 by 1*5 inches, recurved, somewhat oblong, smooth. 

Occurs throughout the area up to 2,600 feet. On open waste ground and often 
on the flat banks of rivers. Flowers almost throughout the year but chiefly December — 
May. 

3. HOYA, F. Bf. 

Twining pendulous or rarely ei^ect often epiphytic shrubs. Leaves 
opposite, thick and fleshy or coriaceous. Flowers in umbels. Calyx 
small, 5-partite, with 5 glandular scales. Corolla rotate, fleshy or 
waxy ; lobes valvate in bud. Corona staminal, of large fleshy or hoimy 
processes, stellately spreading or ascending, often concave on the upper 
surface, margins often recurved so as to enclose a hollow space, the 
inner angle often produced into a tooth or spin'. Column short, 
anthers conniving over the stigma with tips membranous, rarfely 0. 
Fruit of 2 or 1 follicles, usually slender with a thin pericarp. Seeds 
with long coma. 

Leaves 1-2 inches Jong. Peduncle puberulous 1. lanceolata. 

Leaves 2—6 inches long. Peduncle glabrous ... ... 2, longi folia. 

1. Hoya lanceolata^ WalL~Btem stout, climbing. Branches 

pendulous. Twigs hairy. Leaves 1-2 inches long, lanceolate or 
rhomtoiff "lanceolate, fleshy, midrib very obscure, acuminate, base acute, 
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glaMmis or pii{3eruloiis only on the midrib above. Petiole '05^ — ‘1 inch 
long, hairy. Flowers ‘5 inch diameter, white, in teriiilnal and extra- 
axillary umbellate cymes. Peduncles and pedicels stout , puberulous. 
Corolla-lobes sub triangular, puberulous within. Corona of 5 fleshy, 
stellately spreading processes. Follicles 5-6 inches long, very slender. 

Tliere are no specimens of this plant from our area at Debra Dun but there .is one 
sheet in the Kew Herbarium collected by Strachey and Winterbottom at 8,500 feet eleva- 
tion near Kapkot in the Almora District and it is also reported to occur in the Kota Dun. 
As regards habit I have copied out the remarks given in the D. B. I. Flowers : March. 

2. Hoya longifolia, Wall. — K shrub wdth slender creeping and haiig- 
ing scarcely w^oody stems about *1 inch diameter. Twigs glabrous or pubes- 
cent. Leaves 2 — 5 by ‘5 — 1 inch, narrowdy lanceolate or oblanceokte, 
acuminate, dull green, thick and fleshy, iieiwes very obscure. Petiole 
‘3 — ‘5 inch long, stout. Flowers *6-*7 inch diameter, faintly scented, 
white, in extra-axillary umbellate cymes. Peduncle ‘5 — 2 inches long, 
stout, glabrous. Pedicels *9 — 1 inch long. Corolla-lobes siibtriangular, 
as liroad as long, glabrous or pubescent within, margins ciliate. Corona 
of 5 fleshy stellately spreading processes shining like polished ivory. 
Follicles solitary, 6—12 inches long by about *15 inch wide. Seeds 
minute; coma *5 inch long. 

Occurs^ throughout the hills between 3,000 and 5,000 feet. Fairly common, usually 
on steep rocks which the stems attach themselves by means of adventitious roots. 
Flowers: June — August. 

4. HETEEOSTEMMA, PF. and 

Twining undershrubs. Leaves opposite, a minute gland near the 
base on the upper surface. Elowers small, in axillary umbellate or race- 
mose cymes. Calyx 5-partite, minutely glandular within. Corolla rotate ; 
lobes broad, valvate. Corona of 5 spreading lobes, usually with an erect 
process on the upper side. Column small, depressed; anthers minute, 
ending in a small membranous appendage. Stigma 5-angled. Fruit of 
2 slender follicles, often reflexed. Seeds with silky coma. 

Heterostemma alatum, Wight. — A. small climber with dextrorse 
stems up to 10 feet high '5 inch diameter. Blaze with copious milky 
juice. Twdgs green with two lines of hairs running down the internodes. 
Leaves 3 — 6 by 1*75 — 3*5 inches, ovate or elliptic-oblong, acnte or with 
a short cusp, base cuneate or rounded, glabrous or puberulous on both 
surfaces, rather thick and fleshy, primary and secondary nerves indistinct 
above but distinct and narrowly winged beneath, lateral nerves 4 — 5 pairs 
the lowest 2 pairs basal or sub-basal^ a few conical glands at the base of 
tlxe midrib above, upper surface dark green and rather glossy, lower 
surface pale. Petiole 1-2 inches long. Flowers *5 — *75 inch diameter, 


358 


trX. — ^ASOLBPlADACBiG. 


yellow, in shortly pedunculate umbelliform extra-axillary cymes. Pedun- 
cles '.I — ’3 inch long, stout. Pedicels '25 — '5 inch long. Coronal pro- 
cesses ovate-lanceolate, acuminate, with a large ovate acute concave 
appendage on the surfaces. Pollicles 3-4 by ■2-'3 inch, divaricate and 
even slightly reflexed, straight, pointed. Seeds ■4^'5 inch long; coma 
1 — 1‘3 inches long. 

Probably occurs throughout the central and outer hills between 3,000 and 6,000 
feet, but it is scarce and we have only one specimen at Dehra Dun from our area 
collected near Sirkot in North Garhwal. Here I noticed that the plant sent up annual 
shoots from a short woody perennial basal portion and this is probably its usual habit. 
Plowers ; July- August. 

5. PERIPLOOA,^^i^^^^ 

Glabrous twining or erect shrubs, sometimes leafless. Leaves 
opposite. Flowers in lax cymes. Calyx 5-partite with 5 glands within. 
Corolla rotate ; lobes usually bearded within, overlapping to the right. 
Corona eorolline, a ten-lobed ring, often produced behind the stamens 
into 5 subulate or branched processes. Stamens included ; filaments 
free ; anthers bearded on the back or at the base ; conniving over and 
adhering to the stigma, tips cohering. Stigma convex. Fruit of 2 
smooth cylindric follicles. Seeds comose. 

Perfploca calophylla, glabrous evergreen clipber with 

dextrorse stems up to 25 feet high and 1*2 inches diameter^ with profuse 
spreading branches. Bark dark reddish-brown, rough, with prominent 
small raised lenticels. Blaze *1-* 2 inch, pale yellow or whits exuding 
milky juice. Leaves 2 — 4 by *2— ‘7 inch, linear or lanceolate, caudate- 
acuminate, glossy above, rather thin, margin undulate, lateral nerves 
very slender and numerous united to form an intramarginal vein. 
Petiole '05 — '15 inch long. Flowers ‘3 inch diameter, yellow or pinkish, 
in small axillary cymes *5 inch, long. Pedicels slender. Corolla-tube 
very short; lobes ovate-oblong, more or less hairy within. Corona of 5 
filiform hairy processes. Follicles 4 — 8 by *15 inch, straight or slightly 
curved, firm but not woody, parallel or divergent. Seeds linear, *5 inch 
long; coma 1 — 1*5 inches long. 

Occurs throughout the hills between 3,000 and 6,000 feet. Generally scarce. In 
ravines and sometimes on rocks. Flowers : April-May. 

6. CRYP^OLEPIS, Br. 

Twining glabrous slirubs. Leaves opposite. Flowers in lax dicho- 
tomous cymes. Calyx deeply 5^fid with 5 scales within. Corolla-tube 
short; lobes overla^pping and twisted to the right. Corona coroIIine, of 
5 linear or clavate conniving scales at about the middle of the tube. 
Filaments subconnate at their broad bases; anthers with conniving 
acuminate tips. Stigma broadly conic. Fruit of 2 divaricate follicles. 
Seeds comose. 
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CpyptoIepiS' BuchaBani, Ream. — Vem. ' DudM-hel, Gen.— A 
glabrous deciduous climber with dextrorse stems up to 60 feet high 
and 2 iiiclies diameter. Bark dark purplish-brown or blackish peeling 
off laterally in thin papery pieces. Blaze ‘2 — '35 inch, rather fibrous, 
pale yellow or orange, exuding a copious milky juice. Twigs with 
conspicuous lenticels. Leaves 3*5 — 7 by 1*25—3 inches, elliptic-oblong, 
apex usually abruptly short-acuminate, dark glossy green above, very 
pale almost whitish and giaucous beneath, coriaceous, with very num- 
erous slender nearly horizontal secondary nerves united within the 
margin, base usually narrowed into the petiole. Petiole *2— *5 inch long. 
Flowers *5 — '7 inch diameter, greenish-yellow, in lax axillary panicu- 
late cymes ‘5—2 inches long. Pedicels '1 inch long. Corolla-tube *1 
inch long; lobes linear or linear-lanceolate. Corona of 5 fleshy clavate 
scales. Follicles 2—4 by ‘5 — *7 inch in the middle, gTadually tapering 
to a point. Seeds *3 inch long, black ; coma 1 inch long. 

•Occurs throughout the area up to 4,000 feet. Very common especially .in dry 
miscellaneous forests. Flowers : May— July. 

7. HOLOSTEMMA, R. Br. 

Twining^shrubs. Leaves opposite, cordate. Flowers large, purple, 
in few-flowered axillary cymes. Calyx 5-partite, eglandu’ar. Corolla 
campanalate or subrotate; lobes thick overlapping to the light. Corona 
double ; outer thick annular fleshy, sometimes 10-lobed ; inner of 5 
horny 2- winged processes at the back of the anthers, the wings of 
adjacent anthers sometimes contiguous. Anthers with membranous 
tips. Stigma 5-winged. Fruit of 1-2 thick broad follicles. Seeds 
oomose. 

Holostemma annulare, Z. Schum. — A twining shrub. Branches 
glabrous, hollow; juice milky. Leaves 3 — 5 by 2-3 inches, ovate or 
triangular, deeply cordate with rounded basal lobes, acuminate, margin b 
undulate, slightly puberulous on both surfaces especially along the nerves 
and with small conical glands at the base of the midrib above, basal 
nerves 5 — 7. Petiole 1-2 inches long, puberulous, nari’owly winged. 
Flowers *9 — 1*1 inches diameter, purplish-crimson within, frosted-white 
or pinkish outside, fragrant, in lax usually umbelliform pedunculate 
extra-axillary cymes. Peduncles *5 — 1*5 inches long. Pedicels ‘5 — 1 
inch long- Corolla campanulate; lobes ovate-oblong. Coronal ring ‘1 
inch- high. Anthers large with 10 large stiff horny processes on the backs 
decurrent to the base of the column as fleshy wings. Follicles 4-5 inches 
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long, oblong, tapering to a bliint point, smooth. Seeds '23 inch long, 
compressed ; coma ‘7—1 inch long. 

There is only one specimen from our area at Belira Dun and this was collected 
by Dufchie in the Sarju valley. It is also reported by Mr. H. G. Champion to occur in 
the Central Almora Division and it will almost certainly he round along the subh-imcla 
van tract. Blowers: July — September. 

8. CYNANCHUM, Linn. 

Erect or twining herbs or shrubs. Leaves opposite, rarely whorled. 
Flowers small, in axillary umbellate or corymbose cymes. Calyx 5- 
partite, nsiiaUy glandular within. Corolla rotate, lobes overlapping to 
the right or valvate. Corona adnate to the base of the column, 5- 
partite cupular or campanulate, variously toothed or lobed with or with- 
out scales or tubercles on the inner face. Filaments connate in a short 
column, anthers sessile or stipitate with membranous indexed tip. 
Fruit of 2 smooth follicles, often winged. Seeds comose. 

Leaves *5 — 2 '25 inches broad. Peduncle *1— *4 inch long 1. Dalhousm, 

Leaves 2 — 5 inches broad. Peduncle 2—6 inches long ... 2. aunculatum. 

1. Cynanchum Daliiousi3e,lf%/it.— A slender dextrorse climber 
with annual (sometimes perennial?) herbaceous stems up to 10 feet 
high and *2 inch diameter, with a line of hairs running down the inter- 
nodes. Leaves 3 — 7 by *5 — 2*25 inches, oblong-lanceolate, deeply 
cordate with §hort rounded basal lobes and open sinus, narrowed to a 
long point, minutely pubescent above, glabrous or glabrescsnt and pale 
beneath; lateral nerves 4-5 pairs including the basal, conspicuous 
beneath, very oblique. Petiole *3 — *8 inch long, rather deeply channel- 
led above. Flowers ‘4-*5 inch diameter, pale yellowish-green, in pedun- 
culate umbelliform extra-axillary cymes. Peduncle '1 — *4 inch long, 
puberulous. Pedicels *2 — ‘4 inch long, slender, puberulous. Corona 
campanulate, erect, white, 5 — lO-toothed, with 5 small scales near the 
base within, nearly as long as the corolla. Follicles usually single, 
3-4*5 by *6 inch, divaricate 'wh.en there are two, glabrous, pointed. Seeds 
‘3 inch long; coma nearly 1*5 inches long. 

Occurs on the outer hill ranges between 5,000 and 6,500 feet. Not very common, 
usually in shady oak forest. Flowers : July-August. Fruit : April. 

2. Cynanchum auriculatum, Boyle— A slenddl- twining climber 
with stems up to 10 feet high and '25 inch diameter, herbaceous or 
perhaps sometimes woody, with a band of hairs running down the inter- 
nodes. Leaves 3 — 6 by 2 — 5 inches, broadly ovate or ovate-lanceolate, 
base deeply cordate with broad rounded lobes, apex caudate-acuminate, 
margin often undulate, s;^arsely pubescent with short adpressed hairs 
above, puberulous on the nerves beneath, a few small conical glands at 
the base of the midrib above, basal nerves 5 — 7. Petiole 1 — 8 inches 
long. Flowers ’3 — 'o inch "diameter, ybllowish-green; in many-flowered 
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long-pedunclecl extra-«axillaiy cymes. Peduncle 2— 6 inches long, 
stout, puberiiloiis. Pedicels *3 — ’8 inch long, slender, piibendous. 
Corona much shorter than the corolla, cup-shaped, deeply S-lobed, lobes 
bearing 5 small scales on their inner faces. PoUicles 3-4 by *4- ’5 inch, 
divaricate, pointed. Seed '35 inch long; coma 1 inch long. 

Occurs along the slopes of the main Himalayan range between 7,000 and 8,500 

feet. Flowers : June — August. 

9. TOXOGAEPITS, W. and A. {ex 'parte.) 

Twining shrubs. Leaves opposite. Flowers in axillary dichoto- 
mous paniculate or racemose cymes. Calyx small, 5-lobed. Corolla-tube 
short, usually campanulate; lobes overlapping to the left. Corona of 
flattened scales attached to the stamina! tube. Filaments connate; 
anthers minutely .fimbriate at the tip. Stigma long and slender or 
clavate. Fruife of 2 divaricate follicles. Seeds comose. 

Toxocarpus himalensis, Falc . — small twining evergreen climber. 
Youiig shoots densely rusty-tomentose. Leaves 3 — 5 by *75— 2 inche'^, 
elliptic or elliptic-oblong; shortly blunt-acuminate, base rounded sub- 
cordate or acute, densely riisty-tomentose on both sides when young, 
glabrous above when mature; lateral nerves 6 — 8 pairs, slender, arcuate. 
Petiole ‘S — ‘6 inch long, densely riisty-tomentose wdien young. 
Blowers *4-*^ inch diameter, in axillary rusty-pubescent dichotomous 
cymes about 1 inch long. Pedicels *L'2 inch long. Bracts ‘1 inch 
long, linear, pubescent. Calyx-lobes oblong, about ‘1 inch long, pubes- 
cent outside. Corolla-tube urceolate, as long as the calyx, white ; lobes 
ligulate, villous at the base within, yellow. Follicles 4— 6 by *4 — *6 
inch across the middle, gradually tapering to a point, rusty-pube'scent 
when young, ultimately glabrous. Seeds *5 — *7 inch long, lanceolate; 
coma 1 — 1*5 inches long. 

Occurs on the central and outer hill ranges between 2,000 and 3,500 feet. It is 
found in damp and shady ravines but is scarce. Flowers : July. 

10. TELOSMA, Comile. 

Twining undershrubs. Leaves opposite, usually cordate. Flowers 
yellow or greenish, in axillary umbelliform cymes. Calyx 5-partite, 
minutely glandular within. Corolla salver-shaped, tube swollen below ; 
lobes overlapping to the right. Corona staminal, processes adnate to the 
back of the anthers, erect, laterally or dorsally flattened, sometimes 2- 
lamellate, the inner lamella overlapping the membranous tip of the 
anther and the stigma. Column rather large. Stigma umhonate or 
capitate. Fruit of 1-2 lanceolate terete rather turgid follicles. Seeds 
oomose. 
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^ pallidas, Craib. Syn. Pergularia palUda, W. and A. — -A 

slender dextrorse climber dying back annually to the ground or a few 
feet at the base persisting and attaining *36 inch, diameter. Bark pale 
brown and somewhat corky. Blaze without milky juice. Leaves 1* 5-4*5 
by 1 — 1*75 inches, ovate, acuminate, base rounded truncate or cordate, 
more or less puberulous especially on the nerves or glabrous, a few 
minute conical glands at the base of the midrib above, membranous, 
dull dark green above pale beneath. Petiole *5 — -1*5 inches long. 
Blowers 1— I’S niches diameter, yellowish-green, unscented, in umbelli- 
form extra-axillary cymes. Peduncle *2 — *6 inch long, pubescent. 
Pedicels ‘25 — *6 inch long, pubescent. Corolla-lobes linear-oblong, 
glabrous, twisted, glossy above. Corona of 5 erect membranous pro- 
cesses, each with a tongiie-Iike prolongation from the inner face exceed- 
ing the stigma. Follicles usually solitary 2*5-4 by *7 inch, straight, 
smooth, tapering to a blunt point. Seed *4 inch long; coma 1 inch long. 

Occurs throughout the area up to 6,000 feet. Bather scarce. P.Iowers : June- July. 

11. DEEGEA, iJ. Met/er. 

Twining shrubs. Leaves opposite. Flowers greenish in umbelli- 
form cymes. Corolla rotate; lobes broad, overlapping to the right. 
Corona stamina!, with fleshy spreading depressed lobes and a minute 
inner cusp incumbent on the anthers. Column very sjaort, fleshy; 
anther-tips short, inflexed. Stigma conical or dome-shaped. Fruit of 
1-2 thick hard follicles, often ribbed when dry. 

Dregea yoIuMMs, Benth: Sjn/ Mat&denia voluhilis, Cooke. — A 
deciduous climber with rambling and dextrorse stems up to 35 feet high 
and 6 inches diameter. Bark pale brown, slightly rough and corky 
except on very old stems. Blaze *25— *7 inch, not fibrous, wBita or pale 
yellow closely mottled with orange or orange-brown sclerotic tissue and 
tinged with chlorophyl, no milky juice. Twigs with conspicuous 
circular lenticels. Leaves 3 — 7 by 2*5 — 5 inches, broadly ovate, abrupt- 
ly short-acuminate, base cuneate rounded or cordate, pubescent on both 
surfaces when young, puberulous beneath and glabrescent above when 
mature, dull green above, somewhat glaucous beneatl\ lateral nerves 4-5 
pairs including the basal prominent beneath, usually glandular at the 
base of the midrib above. Petiole *75 — 3 inches long. Flowers *5 — ‘8 
inch diameter, iinscented, green, in dense drooping umbels, the, umbels 
usually solitary pedunculate and extra-axillary, sometimes 2 or 3 in a 
cyme. Peduncles 1 — 3 inches long, puberulous. Pedicels *5 — ^1*5 
inches long, slender, puberulous. Corolla at first cup-shaped, ultimately 
spreading, pubescent outside. Corona green, processes gibbous with a 
short beak towards the stigma. Follicles solitary or in pairs, pairs 


MX. — ASCLEPIADAOE.® . 


363 


widely divaricate, 3-4 by 1 — 1'2 inches, slightly tapering to a blunt 
jxjint, clothed at first with deciduous rusty scurf. Seeds ‘4 inch long; 
coma 1‘5— -2 inches long. 

Occurs in the outer hills and subhimalayan tract up to 3,500 feet. Common in 
open miscellaneous and Wiair forests of the Bhabar. Mowers : April— July. Muit : 
April-May. 

12. TYLOPHOEA, R, Br. 

Erect or twiniBg perenniar herbs or iinderslirubs. Leaves opposite. 
Flowers small or minute in umbelliform or racemose cymes. Calyx 5- 
partite, giandiiiar within. Corolla rotate ; lobes broad, slightly over- 
lapping to the right. Corona staminal, processes fleshy, depressed or 
swollen, produced down to the corolla base, often free above. Coluixin 
very short. Anther-tips inflexed, membranous. Stigma disciibrm, 5- 
Biigled. Fruit of 1-2 smooth, usually slender and acuminate follicles. 
Seeds winged, comose. 

^Tylophora exiils, Colehr.— A. slender evergreen climber wihi 
dextrorse stems lip to 15 feet higli and *15 inch diameter. Leaves 3— 5 
by 1*25— 2’5 inches,, ovate or ovate-oblong, gradually acuminate, base 
rounded or cuneate, margin undulate, membranous, dull green above, 
somewhat^ glossy beneath, glabrous or with minute adpressed iiairs 
along the nejves above. Petiole ‘5- — ^1*5 inches long. Flowers small in 
few-flowered umbels, the umbels solitary or several on the branches of 
extra-axillary cymes. Peduncle 1-2 inches long, very slender. Pedicels 
not exceeding *25 inch long. Sepals ovate, hispid. Coronal processes 
gibbous. Follicles 2*5 — 4 by ‘2-*3 inch, tapering at both ends, glabrous, 
finely striated. Seeds *3 inch long; coma *5 — 1 inch long. 

This plant has been collected near Garjia in the Bamnagar Diviaion in sal forest 
at 1,500 feet elevation, and again near Syuni in the Banikhet Division in banj fmest at 
6,000 feet elevation. I have been doubtful whether to include this species as the stems 
are scarcely if at all wmody, but on the other hand they are perennial whereas the stems 
of other Tylophoras found within our area are, I believe, only annual. Blowers : June. 
Fruit : April-May. 

13. GONGRONEMA, Dene. 

Twining shrubs. Leaves opposite. Flowers small, in axillary, 
umbelliform or racemose cymes. Calyx 5-partite. Corolla urceolate, 
subrotate or broadly campanulate; lobes slightly overlapping to the 
right. Corona of 5 short scales adnate to the abases of the anthers, or 
none. Column short; anther-tips ihflexed, membranous, concealing the 
stigma. Stigma convex clavate or oonical. Fruit of 1-2' acuminate 
follicles. Seeds comose. 

GoBgronema nepalense, Dene. — dextrorse climber. Young 
shoots minutely puberulous. Leaves 3*5 — 7 by 1*5 — 3’ 5 inches, oblong 



364 


UX.—ABOLBnADACBM . 


elliptic or ovate, abruptly short-acuminate, base cordate or SDinetimes 
rounded, margin sinuate, puberuious on both surfaces when quite young, 
globroiis when mature, lateral nerves 7 — 8 pairs, with several conical 
glands at the base of the midrib above. Petiole *6- — 1*5 inches long. 
Mowers *25 inch diameter, yellow% arranged in subiimbellate heads at 
the ends of the branches of extra-axillary trichotomous pedunculate 
cymes. Peduncles 1*5 — 4*5 (rarely 6) inches long. Pedicels *05 — *2 
inch long, puberuious. Corolla campanulate, glabrous outside, ciliate 
on the margins of the triangular-oblong petals. Coronal procesfes 
obsolete. Pollicles often single, widely divaricate when two, 2*5— 3 by 
‘2-‘3 inch, gradually tapering to an acuminate point, puberidoiis wdien 
young. Seeds *25 inch long; coma 1-2 inches long. 

Occurs throughout tlie subhimalayau tract and central and outer hills between 
1,500 and 4,000 feet, but does not appear to be common. Flowers : Jnly-August. 

14. GYMNBMA, R, Bt. 

Twining shrubs or undershrubs. ^Leaves opposite. Plowers miall 
in umbellate cymes. Calyx 5-partite. Corolla sub-rotate, campanulate 
or urceolate; lobes subvalvate or narrowly overlapping to the right. 
Corona 0 or corolline of fleshy processes on the throat produced down- 
wards on the tube as double villous ridges. Column short ; <^nther-tips 
membranous. Stigma large, conicar or domed, projecting beyond the 
anther-tips. Fruit of 1-2 smooth slender acuminate follicles. Seeds 
margined, comose. 

Gymnema tinmens, W. and 4. .—An evergreen climber with dex- 
*trorse “stems up to 2 inches diameter and 40 feet high. Bark pale brown, 
very rough and corky in close ridges with deep furrows between. Blaze 
‘25 — *4 inch, cheesy, not fibrous, white, exuding a milky juice -which 
separates on exposure into watery and creamy components. Twigs 
green, terete, sometimes hollow. Young shoots with a band of hairs 
running down the internodes. Leaves 4— 9 by 2*5 — 7*5 inches, elliptic- 
oblong or ovate, abruptly short-acuminate, membranous, ba^'e obtuse 
rounded or subcordate, puberuious on both surfaces when young especial- 
ly on the nerves beneath, glabrous or glabrescent whei? mature, dull dark 
green above, paler beneath; lateral nerves 5 — 8 pairs. Petiole *75 — 3 
inches long. Flowers *3-*4 inch diameter, pale buff, in pedunculate, 
umbelliform, pubescent, extra-axillary cymes 1—1*5 inches long. 
Peduncles .*25 — ‘75 inch long. Pedicels slender, *3 — ‘6 inch long. 
Corolla puberuious outside; tube campanulate. Follicles usually single 
4 — 4*5 by 1 inch, smooth, glabrous. 

Occurs throughout the area up to 4,000 feet. Fairly commou in sal forests of the 
Bhabar, scarce in the hills. Flowers : June — August.- Fruit ; November — March. 
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15. MAESDENIA, R. Br. 

Twining, rarely erect shrubs. Leaves opposite. Flowers in 
umbellate or corymbose cymes or panicles. Calyx 5-partite, iiSEally 
glandular within. Corolla campanulate urceolate or rotate, lobes OTer- 
lapping to the right. Corona single or doubls ; corolline thickened or 
fleshy arid a villous ring in the throat or none ; stamina! of 5 appendages, 
fleshy flattened and membranous above with erect tips incumbent on 
the anther, or exceeding it and meeting over the top of the stigma, 
rarely obsolete. Column short; anther-tips membranous. Stigma 
convex or elongated. Fruit of 1-2 lanceolate or poniard-shaped folh’cles. 
Seeds margined, comose. 

I. — Mature leaves dark glossy green and glabrescent 

above. Flowers dark purple in single umbels ... 1. lucida, 

IX. — ^Alature leaves dull green and pubescent above. 

1. Flowers orange*red in cymes 1-2 inches across... 2. Roylei, 

2. Flowers greenish-yellow in cymes 2 — 5 inches 

across ... ... ... ... 3. tenaoissima. 

1? Marsdenia lucida, Edgew , — iln evergreen climber with dextrorse 
stems up to 40 feet high and 1 inch diameter. Bark pale brown, smooth, 
wdth conspicuous raised circular lenticels. Blaze T-*2 inch, white or 
pale yellow^ with long silky fibre, exuding milky juice. Young shoots 
and leaves clothed all over with pale brown pubescence. Leaves 3’ 5 — 7*5 
by 2 — 4 inches, elliptic or ovate-oblong, rather abruptly acute or acumi- 
nate, base rounded or cordate, rather thick, glabrescent when mature, 
dark glossy green above, pale dull yellowish-green beneath. Petiole 
‘6 — 1’6 inches long, stout, channelled above. Flowers '6 — ‘8 inch dia- 
meter, fragrant, dark purple or purplish-red in many-flowered dense 
pedunculate extra-axillary umbels 1-2' 5 inches across. Peduncles ‘5—2*5 
inches long, stout, clothed with pale brown pubescence. Pedicels 
*4 — *6 inch long, stout, pubescent. Corolla sub-campanulate, clothed 
on the inside with short white hairs. Coronal scales subulate, as long as 
the anthers. Follicles solitary, 3 — 5*5 by *75— 1 inch, straight, beaked, 
glabrous, pericarp finely striate. Seeds *5-*6 inch long; coma 1*5 inches 
long. 

Occurs throughout the central and outer* hill ranges between 5,000 and 8,500 feet. 
G-enerally scarce but may be locally common as for instance at FFaini Tal. Usually in 
dense oak forest. Flowers: July — October. Fruit: March- April. 

2. Mai?sdenia Roylei, Wight. Vern. Murkhila, A. — A climber 
with dextrorse stems up to 25 feet high and 1'5 inches diameter. Bark 
pale brown, rough, corky and deeply fissured on old stems. Blaze 
'15 — "3 inch, rather fibrous, white streaked with pale orange, exuding 
milky juice. Twigs pale, with conspicuous lenticels, pubescent or 
tom'entose. Leaves 4 — 7 by 2' 5 — 5 inches, ovate, acuminate, base 
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cordate, pubescent on both surfaces, dull green above; basal nerves 3—5, 
lateral nerves 3—5 pairs above the basal, prominent beneath. Petiole 
r5 — ^3 -5 inches' long, terete, tomentose. Flowers '3 inch diameter, 
orange-red, in compact, many-flowered, erect, pedunculate, extra-axil- 
lary cymes 1-2 inches across. Peduncles '5 — 1'5 inches long, stout, 
tomentose. Pedicels '1- ‘2 inch long, tomentose. Corolla campanulate, 
pubescent without, villous within. Corona of 5 slender subulate pro- 
cesses with free, erect, converging tips much exceeding the anthers. 
Follicles solitary, 3 by 1 inch, straight, beaked, hairy with thick deeply- 
wrinkled pericarp. . 

Occurs throughout the hills between 4,000 and 7,000 feet. Fairly common both in 
scrub and in oak forests, often on rocky ground. Flowers; May— duly. 

3. MaMenia tenacissima, FF. and A.— k deciduous dextrorse 
-climber with stems up to 12 feet high and ’5 inch diameter. Bark pale 
brown, fairly smooth becoming deeply furrowed and corky when old. 
Blaze with milky juice. Young shoots and leaves softly pubescent or 
tomentose. Leaves 4 — 7 by 3 — 5 inches (rarely up to 9 by 8 inches), 
broadly ovate, apex abruptly short-acuminate or with a short cusp, base 
deeply cordate Avith rounded lobes, basal nerves 5 — 7 with 2 or 3 lateral 
pairs above the basal, pale dull green on both surfaces,, more or less 
pubescent even when mature. Petiole 1*5— 2*5 inches or rpA'ely up to 
4*5 inches long, terete, tomentose. Blowers *4-*5 inch dimeter, rather 
waxy, greenish-yellow with a somewhat offensive odour, more or less 
fascicled on the tomentose branches of extra-axillary branched cymes 
2 — 5 inches across. Pedicels *15 — -’45 inch long, tomentose. Calyx 
densely pubescent. Corolla subcampanulate, densely pubescent outside. 
Corona with erect linear-oblong appendages which curve over the top of 
the stigma, their bases dividing into two fleshy ridges. Follicles usually 
solitary, 4*5 — 5 by 1*2 — 1*4 inches, gradually tapering to a short blunt 
point, with longitudinal wrinkles, densely hairy. Seeds *4 inch long; 
coma 2 inches long. 

Occurs probably throughout the central and outer hill ranges as well as the 
subhimalayan tract, but it appears to be scarce. ' Flowers : April — June, Fruit ; 
January — March. 

16. LEPTADENIA, R. Br, c 

Shrubs, climbing or erect and then with stiff almost leafless stems, 
lieaves opposite. Flowers small in axillary nmbelHform cymes. Calyx 
5-lobed, egiandular. Corolla sub-rotate; lobes spreading pubescent or 
bearded, A^alvate in bud. Corona double ; corolline of small processes in 
the throat betA7een the lobes; staminal of an annular thickening or 
undulate wing. Column short ; anther4ips inflexed, with or without 
appendages. Stigma 5-angled. Fruit of L2 thick smooth follicles. 
Seeds winged, comose. ■ L 
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Leptadenia reticiilataj W, and 4.— A decidii’oiis climb'er with 
dextrorse stems up to 15 feet high and 3 inches diameter. Bark pale 
yellowish-brown, very rough and somewhat cbrky with rather deep 
fiiiTows. Blaze *25 inch, not fibrous, very hard, pale orange, 'without 
milky juice. Twigs smooth, not lenticellate, with silky fibrous bark. 
Young parts hoary-tomentose. Leaves 1*5 — 3 by *5 — 2 inches, ovate or 
ovate-lanceolate, base usually truncate or rounded sometimes cuneate or 
subcordate, apex acute or short-acuminate, coriaceous glabrous or puberu- 
lous above, shortly hairy or pubescent beneath 'v^hen mature, lateral 
nerves 5 — 7 pairs. Petiole '5 — 1 inch long. Flowers *2.-‘3 inch diame- 
ter, greenish-white or-yellow, in many- flowered umbellate cvmes. 
Peduncle *25 — ‘5 inch long, puberulous. Pedicels ‘15 — ‘25 inch long, 
puberulous. Corolla funnel-shared ; lobes villous on both surfaces. 
Corona of 5' broad, low, fleshy, rather inconspicuous processes. Follicles 
Solitary, 2*5— 3*5 by ‘8 — 1 inch, widest about one-third from the base, 
glabrous, wdth a raised ridge running down one side. Seeds *2 — ‘25 inch 
long^; coma 1*2^ — 1*5 inches long. 

Only recorded from tlie Bamnagar Division where it was found growing on the 
banks of the Kosi river opposite G-arjia at 1,400 feet elevation. Flowers; June — August. 



liX.— I iOCtANIACE.^ . 


869 ' 


■ ^ LX.— LOGANIACE^. 

Trees, erect or climbing shrubs or herbs. Leaves opposite, simple; 
stipules present or reduced to a transverse line. Llowers usually regular, 
hermaphrodite, in simple or compound cymes, sometimes solitary, cymes 
rarely capitate. Calyx small, inferior, lobes 4-5. Corolla gamopetalous, 
4-5-lobed, the lobes imbricate or valvate. Stamens 4-5, inserted on the 
corolla-tube, alternate with the lobes. Ovary free, usually 2-celled; 
ovules 1-many in each cell ; style simple; stigma capitate or bifid. Fruit 
a septicidal capsule or indehiscent berry. 

Erect shrubs. Eruit a capsule ... ... ... 1. Buddhia. 

A climber. Eruit a berry ... ... ... 2. Gardneria, 

1. BUDDLEIA, Lmn. 

Trees or shrubs. Leaves entire or toothed, united by a stipular 
line. Flowers 4-merous, in axillary or terminal and panicled sometimes 
very dense or globose cymes. Calyx campanulate. Corolla campanu- 
late, tubular or sub-rotate; lobes imbricate. Anthers subsessile. 
Ovary 2-ce41ed; ovules many in each cell; stigma clavate or capitate. 
Fruit a septioidally 2-valved capsule. Seeds many. 

Leaf-base cordate or hastate. '!PIowers lilac ... 1. paniculata. 

Leaf -base narrowed into the petiole, Elowers white ... 2. asiatica, 

!• Buddleia paniculata, Wall. Vern. Phiirpattia or Daia, NG. — 
An erect deciduous or subdeciduous shrub 4 — 8 feet high with stems up 
to 4 inches diameter. Bark pale brown exfoliating in thin fibrous strips. 
Twigs, leaves beneath and inflorescence clothed with soft white tomen- 
tum. Leaves variable in size, usually 3 — 6 by 1*5 — 2 inches, ovate or 
oblong, base cordate or hastate, margins coarsely sinuate-dentate ; those 
on flowering shoots often smaller, entire with cuneate or rounded base ; 
all thick, nerves depressed above, clothed above with deciduous white or 
tawny tomentum, densely white-tomentose beneath. Petioles up to 1 
inch long, tomentose, usually not winged but sometimes broadly winged, 
the wings amplexicaul or not. Stipules represented by merely a raised 
line uniting the petioles, or rarely forming a broad band up to 1 inch 
wide. Flowers •3-’4 inch diameter, mauve or pale lilac, fragrant, in 
short dense spikes arranged in a leafy interrupted terminal panicle. 
Corolla-tube *25 — ‘3 inch long, cylindric, deep orange inside. Capsule 
*2 — *25 inch long ellipsoid, tomentose. 

Occurs tihroTighout the hills between 3,500 nnd 8,500 feet. Eairly common on bar^ 
southern and rocky slopes. Elowers : March — May. 

34 
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2. Buddleia asiatica, Lour. Vem. Sinwali, H. and E.— An 
evergreen shrub up to 10 feet high and stems up to 1 inch diameter. 
Twigs, leaves beneath and inflorescence clothed with a thin, nearly 
white, felted, stellate tomentum. Leaves 3 — 6 by '75 — 1'6 inches, 
lanceolate, acuminate, entire or serrulate, upper surface with scattered 
stellate white hairs when young becoming glabrous 'when mature, base 
narrowed, lateral nerves 11—13 pairs, depressed above and prominent 
beneath. Petiole 0 — '4 inch long. Plowers '2 inch diameter, white, 
faintly scented or not, solitary or fascicled, in dense terminal and, axillary 
solitary or panicled usually continuous spike’s 2 — 8 inches long. Corolla 
'15 — '25 inch long, tomentose wdthout and in the throat. Capsules '2 
inch long, ellipsoid, glabrous, on short deflexed pedicels. Seeds minute. 

Occurs throiigliout tlie area tij> to 4,500 feet. Fairly common in exposed places, 
often in dry stream-beds or on landslips or eroded slopes. Frequently cultivated in 
gardens. Flowers: January — April Fruit : December- January. 

2. GABm^BIA.Wall, 

Climbing glabrous shrubs. Leaves entire, the petioles competed 
by a stipular line. Flowers in axillary pedunculate cymes.' Calyx small, 
deeply 4-5-lobed. Corolla rotate; lobes 4-5, thick, valvate in bud. 
Stamens 4-5; filaments very short; anthers subconnate. Ovary 2- 
celled; ovules 1 in each cell ; stigma shortly 2-lobed. Fruit a globose 
2-seeded berry, the pericarp fleshy. ^ 

Gardneria an^iistifolia^ Wall.— An evergreen climber with dextrorse 
stems up to 6 feet high and *5 inch diameter, glabrous except the 
flowers. Bark pale, slightly rough owing to numerous small ra^’sed 
circular lenticels. Twigs smooth, green, terete. Leaves 2*5 — 4*5 by 
*7 — ^1*4 inches, lanceolate, acute or acuminate, base rounded or obtuse, 
margin undulate, coriaceous, somewhat glossy on both surfaces; lateral 
nerves rather indistinct about 7— 10 pairs. Petiole '1 — '5 inch long, 
rather deeply grooved above. Flowers '5- ‘6 inch diameter, white, ,waxy^ 
scented, usually solitary and axillary rarely in 2-3 — ^flowered cymes. 
Peduncles *4 — *9 inch long, curved downwards in flower, rarely two in 
a leaf-axil. Calyx less than *05 inch long, obscurely lobed. Corolla cup- 
shaped, glabrous without, villous within. Berry *25'' — *4 inch diameter, 
globose, shining, scarlet, crowned with the persistent style. Seeds 
black, embedded in orange-coloured pulp. 

O Ann central and outer .hill ranges between 6,000 and 

S,U00 feet. airly common in shady oak forest, especially of Quercus dilatata, but it 
^ems to be local and has not yet been collected in aarhwaf. Flowers: May-June 
Fruit : April-May. ' ^ ^ 
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Herbs shrubs or trees, rarely climbers, often hispid or scabrous. 
Leaves alternate, rarely opposite, exstipulate. Flowers usually regular 
and 6-merous, exceptionally 4-or 6 — 8-merous, hermaphrodite or rarely 
polygamous, usually in dichotomous scorpioid cymes, rarely solitary or 
sub-racemose. Calyx inferior. Corolla gamopetaloiis, often with scales 
in the throat; lobes imbricate in bud, rarely twisted. Stamens on the 
corolla-tube. Ovary 2-celled with 2 ovules in each cell or 4-celled with 1 
ovule; style simple or forked, stigmas capitate or 2-lobed. Fruit a drupe 
or dividing into 2 — 4 nutlets. 

I. — Trees. 

1. Style twice forked. Calyx shortly lobed. 

^ Drape more than *3 inch diameter ... 1. Cordia. 

2. Style bifid. Calyx deeply lobed. Drape less 

than *3 inch diameter ... ... 2. Ehretia, 

II.— A small shrub ... ... ... ... 3. Rhahdia. 

1. COEDIA, Linn. 

Trees or shrubs, sometimes subscandent. Leaves alternate or sub- 
opposite, entire or toothed. Mowers polygamous, in dichotomous corym- 
bose cymes or clusters. Calyx tubular or campanulate, accrescent in 
fruit, teeth, usually short, often irregular. Corolla tubular or funneV 
shaped or campanulate; lobes 4— 8, reflexed. Stameus 4—8, usually 
hairy at the base; anthers exserted. Ovary 4-celled. Style twi^e 
forked. Fruit a drupe ; stone hard 1— 4-oelled. 

Bark with close longitudinal cracks. Leaves not or 

scarcely scabrous above. Calyx not ribbed, glabrous 

without ... ... ... ... 1- ohliqua. 

Bark quite smooth. Leaves scabrous above. Calyx 

ribbed, pubescent outside ... ... ... 2. vestita. 

4. Cordia ohliqua, Willd. Syn. G. Myxa, Linn, of many 

authors. Vem. •Lisora or Lisara, Gen. Bherao, R. — A medium- 
sized deciduous tree up to 7 feet girth and 75 feet high. Bark pale 

brown, fairly smooth or roughish, with close longitudinal shallow 
cracks and often with a few distant deep fissures on old stems. Blaze 
■0 — 1 inch, coarsely fibrous, soft, pale yellow or whitish rapidly turning 
dirty green on exposure. Young shoots more or less tomenVose. 
Leaves alternate, 3—5 by 2’6— 4‘6 inches, variable, orbicular broadly 
ovate ovate-elliptic or obovate, obtuse or more or less abruptly acuminate, 
huse rounded or cnneate, margin entire or more or less sinuate-deniate, 
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glabrous or nearly so above, more or less pubescent especially in the 
Lhs of the nerves beneath, lateral nerves 4r-l pairs of which 1-2 pairs 
are basal. Petiole "7 — 1'5 inches long. Flowers '2 — '4 inch diameter, 
white, fragrant, in terminal and axillary, lax, pedunculate cymes 2—4 
inches across. Peduncles 1-2 inches long, usually terminating short 
lateral branches. Pedicels short. Calyx '2 inch long, glabrous, not 
ribbed, persistent and much enlarged in fruit. Corolla-tube as long ^ as 
the calyx. Drupe ’4 — ‘75 inch diameter, globose or ovoid, yellowish 
or pinkish containing a single large stone surrounded by milky-white 
sticky mucilage. , 

Occur? throughont the area up to 5,000 feet. "Very common and found in most 
types of moist forest. Flowers : March-April. Fruit; June July. 

2* GoMia Yestita, jEfoofe. and T. Vern. Baimla, G-. . 
Bariul, E. — small deciduous tree with, crooked stem up to 4- feet girth 
and 35 feet high. Bark greenish-grey, quite .smooth, exfoliating in long 
thin reddish-brown n strips which ■disclose the hew greenish-ydlow bark 
beneath. Blaze *35-^* 75 . m^^ cheesy, pale yellow rapidly tim- 

ing orange-brown on exposure. Young shoots clothed with rusty- 
brown tomentum. Leases alternate, 4— 8 by 3 — -6 inches, orbicular 
broadly ovate or obovate, ' ape:^ usuan^ rounded, base rounded or 
cuheate ; • margins undulate, scabrous above, tomentose but rjltimately 
glabrous beneath, lateral nerves 4— 7 pairs of which 1-2 pars are basal" 
or subbasal. Petiole 1 — 1*5 inches long. Flowers *5 inch diameter, 
yellowish- white, in dense compound cymes ; males in. amilafteral 
racemes. Peduncles and pedicels tomentose. Calyx *4 inch long, 
pubescent” and more or* less ribbed without, persistent and somewhat 
enlarged in fruit. Corolla-tube as long as the calyx. Drupe *6— ‘8 
inch diameter, depressed-giobose, . yellow, about one-third embedded in 
the accrescent calyx, containing a single stone surrounded by a viscous 
translucent jelly. 

Ooonrs throughout the area between l,O0O and 4,000 feet. iPairly common in 
miscellaneons forests along the outer hill ranges. Flowers : March- April. Fruit : June- 
July. . . . , - 

2. EHBBTIA, ■ Linn. 

Trees or shrubs. Leaves alternate. Flowers small, white, in 
corymbose or panicled cymes, rarely solitary. Calyx small, 5-partite. 
Corolla with a short cylmdric tube ; hhes 5. Stamens 5, usually 
exserted. Ovary 2-ceIled ; style 2-fid or 2-partite ; stigma capitate. 
Fruit a drupe with one 4-celIed, two 2-celled or four 1-celled pyrenes, 
one or more of the pyrenes or seeds frequently suppressed. 

lieavesr serrate. Flowers *15 — *2 inch diameter ... 1. "acuminata, 

.Leaves' entire. Flowers '3---*5 inch diameter ... 3. Icevis^ 
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1. Ehretia aciiinmata, ■ 'JR,. Br. Vern. Bmiera, NO. PuSla, H.— 
A medium-sized or fairly large deciduous tree up to 6 feet girth and 60 
feet high. Bark pale bliiish-gTey often silvery- white in parts, fairly 
smooth with rather distant shallow or deep vertical fissures . Blaze 
'5 1 inch, soft, fibrous, the fibres interlacing and giving a cellular 
appearance, pale yellow rapidly turning orange-brown on exposure. 
,Young shoots pubescent. Leaves 3 — 7 by 1*2 — 2*5 inches, usually 
elliptic-oblong, acute or acuminate, sharply serrate, teeth with incurved 
points when young, base narrowed rarely rounded, midrib sparsely 
adpressed-hairy above and nerves slightly hairy in the axils beneath, 
usually with a few scattered hairs oii' the upper surface otherwise 
giabrous, lateral nerves 6— 9 pairs. Petiole *5- — 1*2 inches long. 
Blowers *15 — *2 inch diameter, white, scented, sessile, clustered on the 
branches of dense, pyramidal, terminal, pubescent panicles 3—6 inches 
long, the lower branches often axillary. Corolla twice as long as the 
calyx. Drupe *15 inch diameter, globose or ellipsoid, nearly black 
vmen ripe, with 2 pyrenes and '4 seeds. 

Occurs throughout the area up to 6,000 feet. Never very comraon but generally 
distributed. Usually found bordering streams in open situations. I have measured a 
tree in North Garhwal 10*5 feet girth and 80 feet high. Flowers : March — June. 
Fruit : Jul^e-July. 

2. Efiretia Isevis, Boxb. Vern. Khdda, Gen. GKamror, Gen, 
Mendii, G. — small deciduous tree up to 4 feet girth and 35 feet high. 

® Bark pale yellowish-brown or ashy white, smooth, often thinly mealy 
on the surface, with small raised lenticels and sometimes with horizon- 
tal cracks or wrinkles. Blaze *35 — *6 inch, soft, not fibrous, white or 
pale yellow lightly freckled with orangoor reddish-brown, the whole 
rapidly turning orange-brown on exposure. Young shoots glabrous or 
with a scurfy pubescence. Leaves 3 — 7 by 2 — 4 inches, very variable, 
usually broadly elliptic or elliptic-obovate, apex rounded or acuminate, 
base usually cuneate, usually glabrous or nearly so when mature but 
‘ sometimes pubescent, dark glossy green on both surfaces; lateral nerves 
5 — 8 pairs, prominent beneath. Petiole *5 — 1 inch long. Blowers 
*3 — ‘5 inch diarneter, white, faintly scented, sessile or shortly pedicelled, 
in axillary and terminal dichotomous scorpioid cymes 2 — 4 inches across, 
appearing before or with the young leaves. Corolla-tube exceeding the 
calyx. Drupe *15 — *35 inch diameter, depressed-globose, somewhat 
2 — 4-lobed, of a deep orange colour, mostly 4-seeded, the seeds surround- 
ed by juicy pulp. 

Oooirrs throughout the area up to 3,600 feet. Common both in dry miscellaneous 
and sal forests. The leaves have a slightly foetid smell when crushed. Flowers : 
Februar^r^ April. Fruit Aprii-May. 
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3. EHABDIA, Mart. 

A shrub. Leaves small, alternate or clustered. Blowers small, 5- 
merous, terminal or in few-flowered terminal racemes on short lateral 
branches. Calyx 5-partite ; lobes imbricate. Corolla deeply 5-cleft ; tube 
short; lobes imbricate. Stamens 6. Ovary 2-ceIled with 2 ovules in 
r each cell, or imperfectly 4-celled with 1 ovule in each cell; stigma capi- 
tate or minutely 2-lobed. Bruit a drupe with 4 crustaceous 1-seeded 
pyrenes. 

Rhabdia lycioldes, Mart. —A. small shrub 2 — 4 feet high with erect 
or prostrate straggling branches. Young shoots glabrous or pubescent. 
Leaves alternate, ‘5 — 1'2 by ‘2 — ‘35 inch, linear or spathulate, entire, 
apex rounded and sometimes apiculate, base narrowed, glabrous or more 
or less densely adpressed-hairy. Petiole '05 inch long. Blowers '25 — '4 
inch diameter, pink or reddish-lilac, on short pedicels, usually 2-3 at 
the ends of short lateral branches. Calyx '2 inch long, persistent, fleshy, 
sparsely hairy; lobes lanceolate, acuminate. Corolla subcampanulai.e ; 
lobes spreading, twice as long as the tube. Drupe ‘lo inch diameter, 
subglobose, orange-red. 

Occurs along the bed of the Kali riyer in East Almora between Sheem and 
Bhergaon according to Mr. W. J. Lambert. Buthie also recorded it froil^ this part 
though there are no specimens from our area at Behra Bun. This shrub is ^ound in rocky 
river beds, frequently in such a position that it is completely submerged during the rains. 
According to Mr. J. F. Duthie the plant found in Kumaon is Edgeworth’s B. sericea 
which is distinguished by its very silky pubescence. Flowers : October-ISfovember. 
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^ shrubs, usually twining, rarely trees. Leaves alternate 

or in parasitic species absent, exstipulate. Flowers regular, hermaph- 
rodite, in axillary bracteate cymes, rarely solitary. Calyx of 5 sepals, 
free or connate at the base, persistent and sometimes accrescent or 
winged in fruit. Corolla campanulate,- funnel-shaped or subrotate; limb 
subentire to deeply 5-lobed, usually plaited in bud. Stamens 5 , rarely 
4, on the corolla-tube. Disk usually annular. Ovary superior of 2 
(rarely 3— 5) carpels, 1 — 4-celled; ovules 2 in each carpel; styles 1-2 or 
almost nil; stigmas various. Fruit a berry or capsule dehiscing by 2 
valves or circumsciss or irregularly. Seeds 4 — 2, rarely 1. 


I.-— Flowers small, very numerous in panicles 

II. — ^Flowers large, solitary or few together. 

... 1. Porana. 

1 . Leaves glabrous above, silky beneath. 


0 Flowers white 

... 2 . Rivea. 

2 . Leaves roughly hairy on both surfaces. 


Flowers purple 

... S. Letts omia. 


1. POEANA, Bunn. 

ScrambMng or twining shrubs. Leaves entire, usually cordate. 
Flowers in oofious panicles. Calyx of e5 small sepals when in flower, 
very accrescent in fruit, developing into large veined wings. Gprolla 
campanulate or funnel-shaped; limb subentire or lobed. Filaments 
slender. Disk annular or nil. Ovary 2-celled; ovules 2 — 1. Fruit a 
membranous capsule, indehiscent or 2-valved. Seed 1. 

Porana paniculata, Roxb, Vem. Baruni, K and E. Eng. Bridal 
Wreath. — ^An evergreen climber with dextrorse stems up to 40 feet high 
and 2‘5 inches diameter. Bark pale yeUowish-brown, rough and rather 
corky. Blaze ‘06 — *2 inch, whitish turning brown on exposure. Twigs 
clothed with dense short grey tomentum. Leaves variable in size, usually 
3 — 7 by 2 — 6 inches, often much smaller in the region of the inflores- 
cence, ovate, acuminate, base cordate, membranous, softly grey-pubes- 
cent on both sides blit chiefly beneath, ultimately glahrescent except the 
nerves, basal nerves 5—7. Petiole usually 1 — 4*6 inches long, tomen- 
tose. Flowers T6 — ‘2 inch diameter, white, faintly scented, very 
numerous, in large axillary and terminal leafy drooping panicles. Bracts 
leaf-like, persistent. Corolla *2 — *26 inch long, campanulate, shortly 
lobed. Capsule '3 inch long, ovoid, pubescent or tomentose, supported 
by the persistent calyx of which 3 or all the sepals are enlarged. 

Occurs througliout the area up to 4,500 feet. Common in opei:i scrub and mis- 
cellaneous forests. Flowers: Ocfcober-November. H'ruit : January. 
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2. EIVEA, Chois, 

Erect or twining shrubs. Leaves cordate. Flowers in few- 
flowered cymes, often supported by large bracts at their base. Calyx of 
5 sepals. Corolla large, salver-shaped, scarcely lobed. Disk annular. 
Stamens included; filaments sometimes bearded at the base. Ovary 4- 
celled with 4 ovules; style slender; stigmas 2,. linear-oblong*. Fruit 
baccate or indehiscent and nearly dry, pericarp ultimately breaking up 
irregularly- 

Rivea omata, Ghoisy, — A shrub with weak suberect and spreading 
or dextrorse stems 2 — 6 feet high and up to *35 inch diameter. Twigs 
with a large pith and more or less densely covered with whitish hairs. 
Leaves orbicular-cordate or reniform, broader than long, 2 — 5 by 3 — 7 
inches, apex rounded or retuse often apiculate, entire, glabrous above, 
more or less densely clothed with whitish adpressed silky pubescence 
beneath, basal nerves 7 — 9. Petiole 1*5 — 6 inches long, silky pubescent, 
with a large greenish gland on either side of the apex beneath. Flowers 
2*5 — 3*5 inches diameter, white, fragrant, in axillary peduncled S — 7- 
flowered heads. Peduncles 1 — 5 inches long, stout, densely hairy. 
Pedicels very short. Bracts linear *5 — *75 inch long. Sepals *5 — *75 
inch long, broadly oblong, acute, thickly hairy without. Corolla-tube 
2-3 inches long; limb twdsted to the left and sparsely hairy^ without in 
bud, glabrous after expanding. Cs^psule ’4-‘5 inch dianrater, globose, 
smooth, glossy, chocolate-brown; the thin outer envelope loosely enclos- 
ing 1 — 4, usually 4 seeds surrounded by thin white mealy tissue. 

Occurs throughout the area up to 3,600 feet. Eather scarce. Usually in dry 
places. The species described above is probably var. Griffithii, F. B. I. though the 
corolla ds there described as glabrous even in bud. The corolla is probably glabrous or 
slightly hairy in bud. Flowers : July — September. Fruit : October — December. 

3. LETTSOMIA, Boxb. 

Climbing shrubs. Flowers in peduncled corymbose or capitate 
cymes; bracts conspicuous. Calyx of 5 sepals, more or less accrescent 
and often thickened and enlarged in fruit. Corolla tubular, funnel- 
shaped, lobes small. Stamens 6, usually included; filaments usually 
enlarged and villous at base. Disk annular. Ovary^ 2-celled, 4-ovuled ; 
style filiform; stigma of 2 rounded lobes. Fruit baccate, indehiscent, 
sometimes dry, 4— 1-seeded. 

Lettsomia Thomsoni, Clarke.— A dextrorse climber, the shoots 
dying back annually to a persistent basal portion which attains 10 feet 
long and 1 inch diameter. Bark pale brown, slightly rough. Blaze '1 
inch, fibrous, exuding a milky juice. Twigs rough, clothed with long 
spreading bristly pale hairs. Leaves variable in size, usually 3 — 6 by 
2 — 1 inches, ovate, gradually acuminate, base more or less deeply.. 


till. — OONVOIiVUtACE^. 


377 


* 

cordate, entire, clotlaed on botli surfaces with long bristly spreading 
hairs, dull green above; lateral nerves 10 — 13 pairs, prominent, nearly 
parallel, abruptly curved upwards near the leaf-margin, the bases of the 
lowest 2— 4 pairs approximate. Petiole *5~8 inches long, hairy. 
Plowers 1—1*5 inches diameter, purple, in axillary peduncled usually 
1— 3-flowered heads. Peduncles *5 — 4 inches long, pubesicent. Pedicels 
usually very short. Bracts *3 — ‘5 inch long, oblong or oblanceolate, 
deciduous, much less hairy than the sepals. Sepals *5 inch long, 
densely fulvous-hirsute without, coriaceous and somewhat enlarged in 
fruit. Corolla 1*5 — 2 inches long, with fulvous hairs on the lanceolate 
bands outside. Fruit ‘4- *5 inch diameter, ovoid, rather fleshy, smooth, 
shining, bright orange or orange-red. Seeds 2—4, *2 inch diameter, 
pale brown. 

Occurs probably tbroughout the area up to 4,500 feet, but is scarce. Sometimes 
found on dry, hot, southern slopes. Flowers ; September-October. Fruit : November- 
December. 
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Herbs or shrubs erect or climbing or rarely small trees. Leaves 
alternate, often in unequal pairs, rarely clustered, never truly opposite, 
usually simple, exstipulate. Flowers regular and 5-merous (except in 
the gynoecium), more rarely zygomorphic, or 6-7-merous in cyrnes or 
on solitary or clustered pedicels. Calyx inferior, usually persistent. 
Corolla funnel-shaped campanulate or rotate, often plicate. Stamens 
on the corolla-tube. Ovary 2-celled or imperfectly 1- or 4 -c 3 lled, rarely 
3_5.celled; ovules many, on prominent peltate placentae; style simple; 
stigma 2-lobed or-partite. Fruit baccate or capsular, usually 2-celled, 
many-seeded. 

Calyx in fruit not overtopping the berry. Stamens dehisc- 

• "ing apically ... ... 1* Solanum. 

Cahrx in fruit enclosing the berry. Stamens dehiscing , , 

longitudinally ... ... .*• ... 2. Withama. 

1. SOLANUM, Lmn. 

Herbs or ^hrubs, sometimes climbing, rarely small trees, some- 
times spinous. Leaves alternate or subopposite, entire lobed or pinnati- 
fid. Flowers cymose, rarely solitary. Calyx 5—10-toothed, not or 
somewhat enlarged in fruit. Corolla rotate, rarely campanulate ; limb 
plicate, usually 5-lobed. Filaments short ; anthers usually connivent 
in a cone. Ovary usually 2-celled. Fruit a berry. 

I. — Unarmed. Flowers white ... ... 1. ^erbascifolmm. 

11. — ^Armed. Flowers mauve or violet. 

1. Flowers in racemose cymes only. Berry *4- ‘5 

inch diameter ... ... ... 2. indicum. 

2. Flowers in cymes or solitary. Berry '8—1*3 

inch diameter ... ... ... 3. moanum. 

1. Solanum yerbascifolium, Linn. Vern. AsHu or Ashetu, 
(3ren. Ban-tamdkhu* Gen. — ^An evergreen shrub or small tree up to 
20 feet high and 6 inches diameter. Bark pale brown, fairly smooth, 
with conspicuous circular raised lenticels. Blaze ‘15 — ‘3 inch, some- 
what fibrous inside, pale yellow or whitish tinged with chlorophyl to- 
wards the exterior. Twigs leaves and inflorescence clothed with a 
dense pale tomentum of scurfy stellate hairs. Leaves 6 — 12 by 3 — 6 
inches, elliptic-lanceolate or elliptic-ovate, acuminate, entire, velvety- 
pubescent above, densely woolly beneath, base acute or sometimes 
rounded, lateral nerves 8 — 12 pairs. Petioles 1-2 inches long. Flowers 
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’5 — *75 inch diameter, white, in woolly dichotomons pednncnlate cymes 
2 — 5 inches across- Peduncles 1 — i inches long, stout, terminal in 
flower becoming* lateral in fruit. Pedicels *l-‘2 inch long, stout. Calyx 
densely stellate-woolly . Corolla * 4- * 5 , inch . . long ; lobes stellately- 
pubescent outside. Berry ‘3 — '5 inch diameter, globose, yellow, stel- 
lately pubescent at first, supported by the somewhat enlarged calyx. 

Occurs throughout the area up to 4,600 feet. Common, especially on waste ground 
and in moist localities. Flowers and fruit throughout the year, but chiefly May — October. 

2. Solaniim indicum, Linn. Vern’ Ban-bhatta, G-en. — An 
^erect shrub 3 — 8 feet high with stems up to 1*5 inches diameter. Bark 
pale browm, fairly smooth, thinly corky, lenticellate. Stems and 
branches armed wnth yellowish, compressed, often curved, short prickles. 
'Leaves 2 — ^6 by 1 — 3 inches, ovate, subentire sinuate or lobed, stellately 
pubescent above, tomentose beneath,’ base cordate truncate or cuneate, 
often unequal-sided, lateral nerves about 3-4 pairs. Petiole *5 — 1’5 inches 
long. Petiole and midrib on both sides, and sometimes the lateral 
nerves also, armed wdth straight yellowish prickles. Flowers '9 — 1*3 
inches diameter, mauve or violet, in extra-axillary racemose cymes 
1*5 — 2 inches long. Pedicels *3 — ‘5 inch long, tomentose, often prickly* 
Calyx tomentose, often prickly. Corolla *3^ — *5 inch long, stellately 
hairy outside. Stamens bright yellow. Berry ‘4-‘5 inch diameter, 
globose, smooth, bright orange-yellow, supported by the 'persistent calyx 
, which is not enlarged. 

Occurs throughout the area up to 6,000 feet. Common on waste ground, ire- 
quently on grarelly banks bordering streams. Flowers and fruit throughout the year. 

3. Solanum incanum, Linn. — -An erect shmb 2—5 feet high with 
stems up to 1*25 inches diameter. Bark pale greenish-grey or ashy 
w^hite with numemus circular raised lenticels. Stems and branches 
armed with compressed, straight or slightly curved short prickles. 
Leaves 3 — 6 by 1*5 — 3 inches, elliptic, subentire sinuate or shallowly 
lobed with rounded lobes, stellately pubescent above, tomentose beneath; 
base cordate truncate or cuneate, often very unequal-sided. Petiole 
.’5— 1*5 inches long. Petiole, midrib on both sides and sometimes the 
lateral nerves also, usually armed with straight *^prickles. Flowers 1 
inch diameter, mauve, solitary or several in a racemose cyme. Calyx 
tomentose, often prickly. Corolla *5 — *75 inch long, stellately hairy 
outside. Stamens yellow. Berry *8 — 1*3 inches diameter, globose, 
smooth, bright yellow, supported by the perristent enlarged calyx. Seeds 
numerous embedded in green pulp. 

Occurs in tbe subbimalayan tract and outer bill ranges up to 4,000 feet. Probably 
scarce. Tbe cultivated form with large oval fruits is distinguished' as S. melongenn^ 
Willd. -.This is tb$ well known brinjal or egg-plant. In flower and fruit most of tbe 
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2. WITHANIA, Pauq. “ 

hoary-tomentose. Leaves entire. Flowers 
white or yellowish, axillary, sometimes polygamo-dioecioiis, fascicled or 
solitary. Calyx campanulate, 5-toothed, enlarged and siibglobose in 
fruit. Corolla tubiilar-campanulate ; lobes 3 — 6, valvate in bud* 
Stamens 6, at the base of the tube. Ovary 2-celled; stigma shortly 
bifid. Fruit a berry, enclosed in the enlarged calyx. 

Leaves 2 — 5 inches long, thin, ovate. Plowers bisexual. 

Berry loosely enclosed in the calyx ... ... 1. somnifem. 

Leaves 1 — 3 inches long, thick, oblong-lanceolate. 

Blowers unisexual. Berry tightly enclosed in the 

calyx ... ... ... ... 2. coagulans, 

Withania somnifera, Dunal . — ^An evergreen undershrnb 2 — 4 
feet high. Branches clothed wdth mealy stellate hoary tomentum. 
Leaves 2 — 5 by 1 — 3 inches, ovate, subacute, thin, more or less pubescent 
especially along the nerves, base narrowed into the petiole. Petiole 
•3 — 1 ^inch long. Flowers *2 inch diameter, greenish or yellowish, 
fascicled usually "about 5 together in the leaf-axils. Pedicels 0 — *2 inch 
long. Cal 3 ^x *2 inch long, mealy-tomentose. Corolla *25— *35 inch long, 
tomentose outside. Berry *25 — *3 inch diameter, red, globose, smooth, 
enclosed in the inflated membranous calyx wdiich is *5 — *8 inch long, 
globose, slightly angled, with very narrow mouth and unaltered lobes. 

Occurs in the subhimalayan tract at elevations probably not exceeding 1,000 feet. On 
waste ground. Flowers and fruit almost throughout the year. 

2. Withania coa^ulans, Dtmal—A small shrub with suberect stems 
1-2 feet high and up to *75 inch diameter. Branches densely clothed 
with grey tomentum. Leaves 1—3 by *4—2 inches, usually lanceolate- 
oblong, sometimes ovate, obtuse, thick, clothed with a minute persistent 
not easily detachable greyish tomentum., dull glaucous-grey on both sides, 
base narrowed into a stout petiole. Petiole 0 — *5 inch long. Flowers 
*25 inch diameter, yellowish-green, dioecious, in axillary clusters. 
Pedicels 0 — *2 inch long, deflexed. Calyx *15 inch long, tomentose. 
Corolla *2 inch long, stellately mealy outside; lobes reflexed. Berry 
*3 — *5 inch diameter^ globose, red, smooth, closely girt by the enlarged 
somewhat leathery calyx. 

Occurs in the vicinity of Pipalkoti in the Alakhnanda valley of ISTorth Garhwal. 
Here it is found growing in crevices in the bare rocks at 5,000 feet elevation, but it is 
not common. It has also been collected g^t Gangolihat in the Almora district. Flowers ; 
April-May, 




LXIV.— BIGNOHIAOBiB, .883 


LXIV.— BIGNOOTACE^. 

Trees or shrubs, sometimes climbing, rarely herbs. Leaves opposite, 
rarely alternate or whorled, 1 — 3-pmnate, rarely simple, exstipular (in 
Indian genera). Flowers hermaphrodite, irregular, in racemes or 
panicles, often large and showy. Calyx spathaceous or 2— 5-lobed. 
Corolla 24ipped, tubular- ventricose ; lobes 5, subeqiial. Stamens 4, 
didynamous, often with a fifth present but usually imperfect; inserted 
where the corolla-tube is suddenly swollen. Disk usually conspicuous. 
Ovary 2-celled (in Indian genera); ovules many; style long; stigma 
usually 2-lobed. Fruit an elongate 2-valved capsule, the valves separat- 
ing from the often swollen axis, rarely indehiscent. Seeds prominently 
winged. 

I. — ^Leaves 1-pinnate. 

I, A small shrub with trailing stems ... ... 1. Amphicome. 

9 2. A tree ... ... 2. Stereospermum , 

II, — ^Leeaves 2-8-pinnate ... ... 3. Oroxylum. 

1. AMPHICOME, Lindl 

Herbs or nndershrnbs. Leaves alternate, simply pinnate; leaflets 
toothed. (Talyx campanulate, truncate or 5-toothed. Corolla-tnbe 
elongate, widened upwards ; lobes 5, entire, nearly equai. Stamens 
included; anther-cells with a tooth-like appendage near the base. Ovary 
subsessile. Capsule linear, smooth, loculicidally splitting on one side. 

Amphicome arguta, Lindl. — ^A small glabrous shrub with weak trail- 
ing stems 1 — 3 feet long which are usually herbaceous, but sometimes 
softly woody and attain *5 inch diameter. Young shoots pink. Leaves 
imparipinnate, 2*5 — 5 inches long. Leaflets 5 — 7, opposite or alternate ; 
the terminal one 1-2 by *3— *9 inch, lanceolate, gradually acuminate, 
sharply 1-2-serrate, base rounded or cuneate; the lateral one half to 
two-thirds the size of the terminal, base unequal-sided ; all rather fleshy, 
Petiolule 0 — *1 inch long. Flowers in terminal lax racemes 4 — 8 inches 
long. Pedicels ‘3— *8 inch long. Bracts T5 — '25 inch long, linear or 
lanceolate. Calyx campanulate, persistent ; tube *2-*3 inch long with 
5 linear teeth ‘1 — *16 inch long. Corolla pink above and yellow below 
the constriction in the tube ; tube 1*3 — 1*6 inches long, constricted below 
the middle; limb ‘6 — ‘8 inch across. Capsule 3 — 6 by ‘15 — *2 inch, 
slightly curved. Seeds oblong, about *1 inch long with a narrow mem- 
branous wing at each end terminating in long hairs. 

Occurs along the main Himalayan range between 6,000 and 8,600 feet. Not wery 
cjommon, usually growing on precipitous rocks, l^lowers : — July. Fruit : Septein. 

ber-October 
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2. STEEEOSPBEMUM, C/iam. 

Trees. Leaves opposite, iraparipinnate ; leaJflets entire or toothed . 
Flowers in large lax terminal panicles. Cailyx carnpannlate, truncate, 
or mieqiially 5-Iobed. Corolla tiibular-companulate. Stamens 4 with a 
riKlimentary fifth, included. Style slended; stigmas 2. Disk cupular, 
fleshy. Fruit an elongate terete or 4-angled capsule, loculicidally 2- 
valved ; septum thick corky cylindrical, pitted to contain the winged 
seeds... 

Stereospemum suaveolens, DC, Vern. Pddula or PadeU, Gm.— 
A medium-sized deciduous tree up to 7 feet girth and 60 feet high. 
Bark pale brown or grey, slightly rough. Blaze *6 — ‘7 inch, with coarse 
very short fibre, pale yellow or pale orange closely and uniformly striped 
with a darker shade. Young parts tomentose and glandular. Leaves 
12 — 24 inches long. Leaflets 5 — 9, 3 — 6 by 2-3*5 inches, broadly elliptic, 
abruptly short-acuminate, entire, coriaceous, scabrid above and pubescent 
on the veins beneath when mature, base usually unequal, lateral nerves 
8 — 12 pairs. Petiolules T — *3 inch long. Flowers fragrant, in lax 
drooping glandular-pubescent terminall panicles 9 — 18 inches long. 
Calyx '4-‘5 inch long, viscidly hairy. Corolla 1*2 — 1*6 inches long, 
villous within on the lower side; lobes wrinkled; limb pinkish, tube 
brownish on one side, pale yellowish on the other, the central portion of 
the lower lip yellow. Capsule 12 — 24 inches long by *5 — ‘7 inch 
diameter, cylindric but somewhat angled, brown densely covered wuth 
elevated pale specks. Seeds 1*5 by *3 inch, including the membranous 
wing at each end. 

Occurs througliout the area up to 4,500 feet. Fairly common in open dry mis- 
cellaneous and sal forests, especially in grassy areas. Flowers : May-Tune. Fruit : April- 
■ May. .. 

3. OEOXYLUM, Vent. 

Small tfees. Leaves 'large, opposite, pinnately compound; leaflets 
entire. Flower's large, in long terminal racemes. Calyx carnpannlate, 
coriaeeons; limb truncate or obscurely toothed. Corolla large, fleshy, 
campamilate ; lobes 5, subequal. Stamens 5, perfect, somewhat exserted. 
Disk large. Ovary compressed ; stigma 2-lohed. Fruit a very large 
septicidally 2-valved capsule, compressed parallel to the septum. 

Oroxylum indiciim, Vent. Vem. Tantia, G. Pharkat, A. — A 
small deciduous tree up to 4 feet girth and 40 feet high. Bark pale grey 
with silvery portions, smooth, sometimes thinly corky. Blaze ’5 — 1 inch, 
softj fibrous towards the interior, bright yellow usually tinged with 
chlorophyl towards the exterior. Leaves 2 — 4 feet long, clustered 
towards the ends of the branches, 2-3-piimate, Petiole and rachis with 
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small ■ raised .lenticels. Pinnae, opposite, 3-4 pairs, the 2-3 lower,, pairs 
bipirinate a.t the base. Pinnules S — 5-foIiolate. Leaflets 2*5— 5 by' 
1*5—4 inches, broadly ovate or elliptic, acuminate, base rounded, 
glabrous. Petioliiles of the lateral leaflets *2 — *6 incli long. Plowers 
2-3 inches diameter, purple, fleshy, fetid, in large, erect, terminal, 
pedunculate, unilateral racemes. Peduncle 2-3 feet long, stout, hollow. 
Pedicels '2—1*2 inches long. Calyx 1 inch long, coriaceous, persistent. 
Corolla up to 4 inches long, campanulate with 5 rounded lobes. Capsule 
a flattened, rigid, reddish-brown, curved, almost woody pod 1-2*5 feet 
long by 2*5-3‘6 inches broad. Seeds numerous, flat, winged all round 
except the base, 2-3 inches across the wing. 

Occurs througlioiTt the subliimalayau tract and central and outer bill ranges up t'/ 
3,000 feet. Not uncommon in open miscellaneous forests. The leaves turn purplish before 
falling. Flowers : June- July. Fruit : January — March. 
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tierbs or sbrnbs, rarely trees. Leaves usually opposite and entire, 
often furnished with linear cystoliths which appear as transhicent marks 
in fresh leaves and as raised lines (leaves lineolate) in dried leaves , 
exstipiilate. Flowers hermaphrodite, irregular, in cymes racemes or 
spikes, rarely solitary. Calyx 5-partite (m. Thimbergia ot several small 
teeth). Corolla 2-lipped or subequally 5-lobed. Stamens 4 or 2, inserted 
on the corolla-tube, sometimes a staminode fifth. Disk usually conspi- 
cuous. Ovary superior, 2-.celled ; ovules 1-many in each cell ; style 
simple; stigma usually 2-lobed. Fruit a loculicidal capsule, valves often 
elastically recurved, the septum splitting. Seeds usually hard and 
attacliecl to iipciirved supports (reitinacula) , often clothed with elastic 
hairs which spread out when wetted. 


I. — A large climber 

II.— Shrubs, erect or suberect, not climbing. 

... 

1. 

Thunhergia. 

A. Calyx of 4 sepals, the outer pair the largest ... 

2. 

Barleria. 

1 B. C%lyx 5*partite 




1. Corolla-lobes subequal. 




(a) Stamens 2 
(h) Stamens 4. 

... 

a. 

Desdalacanthm. 

* Ovules or seeds 4. 

(i) Corolla-lobes twisted to the left 

in bud. 



f Bracteoles very large, reticulate 


4. 

PetaUdium. 

ff Bracteoles linear or 0 ... 


5. 

Strobilanthes . 

{it} Corolla-lobes imbricate in bud 


6. 

Asy stasia. 

** Ovules or seeds more than 4 ... 

... 

7. 

Aechmanthem. 

2. Corolla distinctly 2’lipped. 




(a) Corolla orange or buff 


8. 

Phlog acanthus. 

(b) Corolla white often with purplish 
lines ^on the lips. 

spots or 



* Corolla less than *75 inch long ... 


9. 

Lepidagathis. 

** Corolla more than *75 inch long 


10. 

Adhatoda. 

(c) Corolla purplish-red or pink with 
veins on the lips. 

spots or 



^ Corolla more than 1 inch long ... 
** Corolla less than 1 inch long. 


11 

Perktroplie . 

(i) Corolla purplish-red with a white branched 
vein on the lip 

12. 

Justicia. 

(ii) Corolla pink with a few purple spots on the 

lip ... 

13. 

Dicliptera, 



:a:88' 


LXV.— ACANTHACE/T5 . 


1. THUNBERC4IA, 

Climbers, rarely erect. Leaves opposite. Flowers axillary or in 
racemes ; bracts at the base of the pedicels leaf-like ; bracteo'les large, 
enclosing the flower-bnds.* Calyx small, annular, usually 10 — 16-toothed. 
Corolla-tnbe ventrieose, curved ; limb oblique ; lobes 5, twisted to the left 
in bud. Stamens 4, didynamoiis; anther-cells sometimes spurred. Disk 
conspicuous. Ovules 2 in each cell. Fruit a globose capsule with a flat 
bard sword-shaped beak. Seeds 4, glabroiiis. 

Thiinber^ia coccinea, A profusely-branched climber with 

dextrorse sterns up to 2 inches diameter and 45 feet liigh. Bark pale 
brown, r'oughish, -witli conspicuous raised lenticels sometimes arranged 
in longitudinal lines. Blaze ‘l-'2 iiicli, not fibrous, whitish or greenish. 
Twigs smooth, green, liollow, glabrous or nearly so. Leaves 3 — 6 by 
1*5 — 8 inches, ovate-oblong or ovate-lanceolate, acute or acuminate, base 
cordate or rounded, margin more or less sinuate or sometimes obscurely 
blunt-toothed, glabrous above, glabrous or glabrescent beneath basal 
nerves 5 — 7, prominent beneath. Pe'tidle '7 — 2*6 inches long, dilated 
towards the base, glabrous or with a few hairs near' the top. Flowers 
*7 — 1*1 inches long, arranged in rows 2 — 5 together in the axils of bracts 
along the rachis of axillary and terminal drooping raceme;^ 3 — 8 inches 
long. Pedicels *25 — *6 inch long. Bracts leaf-like passing towards the 
base of the inflorescence into sessile leaves. Bracteoies *5 — ‘9 inch long. 

■' ovate, purplish, more or less cohering on one side, subpersistent. Calyx 
white, consisting of a narrow 5-toothed rim. Corolla-tube bright yellow 
tinged with red outside, the reflexed lobes carmine. Capsule 1 — 1*5 
inches long, the globose basal portion *7-’8 inch diameter. 

Occurs along the subhimala.yan tract and outer hill ranges between 1,000 and 3,000 
feet. Appears to he scarce. Generally found in shady ravines r4iicl moist localities. 
Flowers : Decembei’ — February. 

2. BAELEETA, Linn. 

Shrubs or herbs, often spinescent. Leaves opposite, entire, usually 
lineolate. Flowers showy, usually in spikes. Calyx 4-partite, the lobes 
in opposite pairs, the outer pair the larger, anterior lobe often 2-fjd. 
Corolla with elongate tube, funnel-shaped upward’s; lobes 5, subequal, 
imbricate in bud. Stamens 2 perfect, 2 rudimentary and often a 
rudimentary fifth. Disk large, often cupular. Ovules 2 in each cell: 
style long. Fruit an ovoid or oblong capsule, 2- or 4-seeded below the 
middle. Seeds usually hairy. 

L'—Armed with sharp spines.. Flowers orange-yellow ... 1. Pnonitis. 

II -Unarmed, Flowers blue or rose-coloured. 

1. Leaves 1 — 5 inches long. Outer sepals pecti- 

nately toothed ... ...> 3. crktata. 

2. Leaves 5 — ^1.1 inches long. Outer sepals entire 3. strigosa. 


1. BaFleria Pi’ioiiitis, Limi ,^ — A shrub, 2—5 feet. high,,, iiiiich 
branciied ; usualljrai’m with spines (modified bracts) which are straight , 
slende-r or flattered, sharp, pale grey or whitish and usually about *5 
inch long. Leaves variable in size, 1’5 — *4 inches long, elliptic, acumi- 
nate at both ends, cuspidate, glabrous or more or less pubescent beneath 
especially wdien young; lateral nerves 4-5 pairs. Petiole '5—1 inch long 
or 0 in the upper leaves. Flowers 1 inch diameter, orange-yellow, 
solitary in the lower axils becoming spicate above. Bracts *5 — 1 inch 
long, elliptic or linear-oblong, foliaceoiis, cuspidate. Bracteoles * 3— ‘5 
inch long, spinous. Calyx-lobes *4-* 5 inch long, outer elliptic-oblong, 
inner linear, cuspidate. Corolla 1 — 1‘5 inches long, pubescent outside ; 
limb as long as the tube, somewhat 2-lipped. Capsule '5 — 1 inch long, 
with a solid beak, glabrous. 

There is a single sheet of this species at Dehra Btin collected by Colonel Davidson 
in the Kosi valley and Mr. H. G. Champion informs me that it is found, though rare, 
in^ the Eanikhet Division. According to Diithie this species is common in the plains 
adjoining our area and' is sometimes used as a hedge plant. Flowers : October — January. 

Barleria cristata, Linn .- — A deciduous or subdeciduous shrub 
with usually erect sometimes prostrate stems 1—5 feet high and up 
to ‘6 inch diameter. Bark pale brown, slightly rough. Leaves very 
variable both .in size and shape, 1—5 by ‘4 — 1*5 inches, elliptic elliptic- 
oblong or lanceolate, acute or acuminate, base narrowed into the petiole., 
more or less adpressecl-hairy on both surfaces especially on the nerves 
beneath ; lateral nerves 4 — 6 pairs. Petiole up to *5 inch long. Flowers 
‘7 — 1 inch acToss, pale violet-blue to rose colour, in axillary and ‘terminal 
short spikes. Bracts 0. Bracteoles *2 — *5 inch long, linear-lanceolate. 
Calyx cleft nearly to the base; outer lobes ’5 — 1 inch long, elliptic, 
pectinateiy-too'thed, the spinulose teeth tipped by a hair, strongly nerved 
and leaf-like, persistent and scarious in fruit; inner lobes '2- *3 inch 
long, linear-lanceolate. Corolla 1 — 1*5 inches long, pubescent outside ; 
tube about as long as the limb. Capsule *5-‘6 inch long, glabrous. 

Occurs throughout the area up to 5,000 feet. Commou in dry places. The plant 
is very variable in habit sometimes producing annual shoots from a woody rootstock and 
sometimes forming a w*oody stem up to 5 feet high. I suspect two species may be 
included in the above description, namely, a larger plant with blue flowers and a smaller 
]>Iant w'ith rose-coloured* flowers found generally at higher elevations. Flowers: October* 
November, Fruit ; December- January. 

3. Barleria stuigosa, Willd. — ^An erect shrub 2 — 6 feet higli with 
stems up to '5 inch diameter. Bark smooth, pale brown. Leaves 5 — ^11 
by 2'5— ^'5 inches, elliptic-ovate or elliptic, acute or acuminate, base 
narrowed and decurrent on the petiole, sparsely adpressed-hairy on 
both surfaces chiefly on the nerves, dull or slightly glossy above, pale 
beneath; lateral nerves 5 — 7 pairs, arcuate, prominent and often tinged 
purple beneath. Petiole 0—1 inch long below the winged portion. 
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Flowers 1'3 — I'o inches diameter, blue, in compact, bracteolate, one- 
sided, densely a-dpressed-hairy, teiininal and axillary spikes 1— I'B inches 
long. Bracteoles '4 — ‘7 inch long, lanceolate. Calyx rather densely 
adpressed-hairy ; outer sepals imbricate in a row, "S — 1'2 inches long, 
ovate, green, persistent, with prominent violet-tinged nerves; inner '3 
inch long, linear, acute. Corolla 1-5—2 inches long,- glandular-hairy 
outside. Capsule ‘T-'S inch long, glabrous. 

Occurs ill the subhimalayan tract and outer iiili rang:ds between 1,000 and 4,000 feet. 
Pairiy common in shady iforest and ravines. Flowers : November — January. 

3. D.^DALACANTHUS, T. Anders, 

Slirubs or iindershrubs, rarely herbs. Leaves opposite, entire or 
obscurely toothed, lineolate. Flowers usually showy, in spikes, heads 
or corymbs, Bi^acts usually large. Calyx-lobes narrow. Corolla 
with slender itube, widened only near the mouth, lobes twisted to the 
left in bud. Stamens 2, glabrous. Ovules 2 in each ceil. Style long ; 
stigma simple, linear. Fruit a clavate capsule. Seeds compressed, 
liaiiy. 

Daedalacanthus nervosus, T, Anders. — A sinall evergreen shrub 
with erect stems 2 — 6 feet high and up to *75 inch diameter, often only 
herbaceous but ult.imately woody. Bark pale, quite smopth, papery. 
Leaves 6 — 12 by 2*5 — 5 inches, elliptic or ovate, acumu;^ate, cuneately 
attenuated into the petiole, entire, glabrous or pubescent on the 
nerves ; lateral nerves 7 — 12 pairs, conspicuous, arcuate. Petiole ‘5 — 1*5 
inches long. Flowers '7 — 1 inch diameter, blue, in erect axillary and 
terminal dense spikes 1 — 3 inches long; terminal spikes panicled, the 
axillary solitary. Bracts *5 — ‘75 inch long, obovate, cuspidate, glabrous 
or minutely pubescent, whitish with green veins. Calyx ‘25 — ‘35 inch 
long. Corolla 1 — 1*25 inches long; tube cylindric, narrow, widened near 
the top ; hmb spreading. Capsule *6 inch long, glabrous. Seeds 
normally 4, 

Occurs lilirougbout tbe area up to 4,000 feet. Fairly common in moist shady places. 
Flo wars ; March- April. Fruit : April-May. 

4. PETALIDIUM, Nees. ^ 

Shrubs or imdershrubs.' Lea\"es opposite, enthe or toothed. 
Flowers in contracted axillary cymes or racemes, often crowded on 
shortened lateral branchlets, sometimes reduced to a single flower; 
Bracts narrow or absent; bracteoles large. Calyx 5-partite; lobes un- 
equal, narrow. Corolla ventricose straight or curved; lobes 5, sul)eqtial. 
Stamens 4, didynamous. Ovules 2 in each cell ; style long ; stigma with 
2 unequal lobes. Fruit a clavate compiessed capsule. Seeds 2 or 4, 
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■PatalMiuiii barierioides,' Necs.-^-A deciduous or subdecidiious shrub 
with weak, straggling rarely subscandent steips up to 12 feet high and 
1*0 inches diameter, with much sw^ollen nodes. Bark faMy smooth, pale 
brown. Twigs obscurely 4-angIed with a large pith. Leaves 3*5 — 7 by 
2—4 inches, ovate or elliptic, acuminate, entire, base obtuse or rounded 
abruptly narrowed and produced as a narrow wing to the petiole, glabrous 
above, sparsely clothed with minute hairs beneath, lateral nerves 6—11 
pairs, conspicuous beneath. Petiole *76 — 4 inches long. Mowers 
^ solitary, the tube half-hidden by two green leaf like bracteoles, temiinating 

axillary peduncles *2 — *6 inch long which are arranged in a spike-like 
inflorescence. Bracteoles ‘7 — 1 inch long, strongly nerved, ovate, acute, 
scarious in fruit. Leaves of the inflorescence about 1 inch long at the 
; time of flowering. Calyx glandular-hairy without; lobes linear-lanceo- 

I late, *3 — *6 inch long. Corolla tubular- ventricose, 1*3 — -I'S inches long, 

white, the tube pinkish-brown inside with reflexed fulvous hairs. 
Capsule *6"‘6 inch long, glabrous, cuspidate. 

* Occurs throughout the suhhimalayan tract and outer hili ranges up to 3,000 feet, 

' rarely penetrating to the central ranges. Fairly common along the base of the hills, 

^ especially on steep banks bordering “ nalas.” Flowers: March— May. 

6. STEOBILANTHES, 

Shrubs undershrubs or herbs, often gregarious, sometimes only 
flowering periodically and then dying. Leaves opposite, often unequal, 
toothed or subentire, usually lineolate. Flowers spicate, capitate or 
panicled, usually with 1 floral bract and 2 bracteoles. Calyx deeply 5- 
fid, lobes narrow, one often longer. Corolla tubukr-ventricose, straight 
or curved; lobes 5, rounded. Stamens usually 4 didynamous, rarely 2. 
Disk small or prominent. Ovules 2 in each cell ; style linear ; stigma of 
one linear-lanceolate lobe, the other obsolete. Fruit a 2- or 4-seeded 
capsule. Seeds compressed, glabrous or hairy. 

I. — ^Bracts densely imbricate forming strobiliform spikes 1. 

II. — ^Bracts not imbricate. 

A. Twigs distinctly but narrowly winged ... 2. quadrangiilaris , 

B. Twigs not or very obscurely winged. 

1. Leaf-l>ase usually cordate ... ... 3. alatus. 

2. Leaf-base narrowed, never cordate. 

(a) Leaves softly hairy on both surfaces ... 4. glutinosus. 

(b) Leaves glabrous or puberalous. 

* Flowers mostly in pedunculate few-flowered 

heads 

(i) Bracts pubescent 5. angmtifrons , 

(it) Bracts glabrous ... ... ... 6 Dalhou&ianm. 

Flowers in pairs arranged in one-sided 

■/'.■•.spikes.. . 
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(i) Annual shoots produced at the ends of 

- a iniich*branclied tall woody stem. 

Mowers pale violet . ... ... 7. WalUcJiM. 

(f?) Annual shoots tall erect and unbranched 
and produced from close to the gToiind. 

Mowers dark violet ... ... 8. atropurpiireus. 

: . , ■ 1. SteoMIaiitlieS' aiieciilatHS, Noes . — A. deciduous slir-ub 1—3 feet 
high with softly woody suberect straggling stems up to ‘5 ineli diameter. 
Hark pale brown. Twigs quadrangalar, glabrous or nearly so. Leaves 
often unequal in the same pair, the larger' 5 — 10 by 1*5 — 3 inches, oblong- 
lanceolate, acuminate, base narrowed and again widening into an ear- 
like expansion, semilate, thin, sparsely hairy above and puberulous on 
the nerves beneath, somewhat scabrous; lateral nerves 10 — 14 pair's, 
arcuate. Petiole 0. Flowers ‘5 inch diameter, pale or dark violet, hi 
compact strobiliform axillary and terminal spikes 1*5 — 4 inches long and 
quadrangular in cross-section. Bracts green, densely imbricate, *2-'3 
inch long, obovate, obtuse, densely pubescent and (var. Edgeworthiana) 
with long white ciliate hairs, glandular. Calyx *2-'3 inch long with 
ligulate pubescent and (var. Edgeworthiana) ciliate lobes. Corolla 1 inch 
long with a double dark line along the palate inside, nearly straight, 
puberulous without. Capsule ‘3-‘4 inch long, glabrous. Seeds hairy. 

The type occurs thr(;uoiiout Uie subhimalayan tract and outer hill ranges between 
'1,000 and 2,000 feet usually in shady forest, but it is not very common.^ According to 
Mr. H. H. Haines it flow’ ers periodically at intervals of about 6 years. have also found 
var. Edgeworthiana on tlie outer hill ranges between 2,600 and 5,000 feet. Flowers : 
November — March. Fruit : April-May. 

2. Strobilanthes quadmngiilaris, Clarke ~ A deciduous shrub with 
er-ect stems l-2'5 feet high, only the basal portion up to 6 inches above 
the ground persisting and becoming somewhat woody. Twigs pubes- 
cent, quadrangular and narrowly winged. Leaves 6 — 12 by 2‘5 — 5 
inches, elliptic, acuminate, sen‘ate, base cuneate and narrowed to form 
a wing to the petiole, sparsely clothed on both surfaces but especially on 
the nerves with short stout hairs; lateral nerves 11 — 13 pairs, arcuate. 
Pe!ti!:^Ie 0 — 1 inch long, usually 0. Flowers *5- *6 inch diameter, deep 
purple, in fevr-flowered pedunculate terminal and axillary heads. Ped- 
uncles l-r^S inches long, often with opposite branches, puberulous. 
Bracts ovate, acute, pubescent, caducous. Bractecyles 0. Calyx with 
5 unequal spathiilate lobes ‘25— *5 inch long, densely glandular-hairy 
outside. Cordlla 1-1*5 inches long, pubescent without. Capsule ‘5-*6 
inch long, glandular-pubescent. 

Occurs along Uie slopes of the main Himalayan range between 0,000 and 8,600 
feet. Appears to be local in its distribution, but is abundant and gregarious in some 
localities. It is found in forest. Flowers : August — October. Emit : November. 

3. Strobilanthes alatus, Nees.— An erect deciduous shrub 1—3 feet 
high of which only the basal portion up to 6 inches above tlie gruiiud 
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pBrsists:-;:aiid;';,is '..somewliat.; woody. Twigs more or; less,, quaclraiigular, 
clotlied; .with .downwardly directed ■ i^ale . hairs., glaridniar nr ,nat. IjCcives 
by ,,,2-3'V5 inches^ ovate, ■caiidate--ac,iixninate, .base cordate or broadly 
inunded (rarely naiTOwed abruptly and confiuent with the wings of the 
petiole), creiiate-serrate, membranous, persistejitly pubesceiit or glabres- 
cent when mature ; lateral nerves <S — 11 pairs of uiiich the lowest 3-4 ]3airs 
arise within *5 inch from the base of Ihe midrib. Petiole 1—5 inches long 
or 0 ill the upper leaves, narrowly winged throughout or at least near tlie 
top. Flowers ’7 inch diameter, deep violet-blue, in interrupted viscous- 
hairy usually panicled spikes which soon lengthen out. Bracts lanceolate 
or oblong, caducous. Bracteoles ‘2 inch long, caducous. Cailyx *3 inch 
long ; lobes ligulate, giandiilar-hairy, one larger than the others. (Jorrolla 
1*3— 1*5 inches long, paler coloured towards the base, hairy without, 
keeled on one side. Capsule ’6-‘7 inch long, glandular-hairy or glabres- 
cent. Seeds hairy. 

Occurs tliiyughout the hills between 5,000 and 8,000 feet. Very corunion and 
somewhat gregarious, chiefly in oak forest. Flowers : August— October. Fruit : October- 
Noveliiber. 

Strobilanthes glutinosus, Nees,- — An evergreen or deciduous , 
shrub 2 — 4 feet high with stems up to 1 inch diameter, swollei) at the 
nodes, Bark smooth, pale yellowish-browm. Twigs sometimes obscure- 
ly quadrangular, tomentose but only glandular in the region of the 
inflorescence Leaves often unequal in the same pair, the larger 4*5 — 9 
by 1*5 — 3 inches, elliptic, aciiminate, base ciineate and usually narrowmd 
to form a short wing to the petiole, crenate-serrate, dull green above, 
clothed with soft rather dense eglandiilar hairs on both surfaces ; lateral 
nerves 7 — 12 pairs, arcuate, much impressed above and raised beneath. 
Petiole ’3 — 3 inches long, tomentose. Flowers 1*2 — 1*5 inches diameter, 
solitary in the axils of bract-like leaves or the upper in short capitate 
spikes. Bracts ’3 inch long, ovate'; bracteoles ‘2-*3 inch long, ligulate; 
both densely hairy and viscid. Calyx ‘3— ‘5 inch long with linear 
viscous-hairy lobes. Corolla 1*75 — 2*1 inches long, pale lilac or imie 
blue vdth a purple branched vein along the palate inside, the lower half 
of the tube white. Capsule *6 — '8 inch long, glandular-hairy. Seeds 
hairy. * 

Occurs tlirougliout the hills between 2,000 and 7,000 feer. Coimiioji and often 
somewhat gregarious in moist and shady forest, most commonly associated with hanj. 
The leaves are usually not aromatic when crushed, rarely slightly so. Flowers : November— 
March. Fruit : March- April. 

6. StroMlanthes angustifrons, Clarke. Vein. Patheura or Patoti, 
NG-.^iVix evergreen or subdecidiio.us shrub usually 3-4 but occasionally 
6 feet high with stems up to 1 inch diameter, often weak and supported 
by surrounding vegetation. Bark, fairly smooth, pale brown. Twigs 
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more or less quadrangular, glabrous. Leaves 3— 8 by 1'2.5— 3' inches, 
elliptic, elliptic-ovate or-lanceolate, acuminate, base rather abruptly 
narrowed to form a short wing to the petiole, serrate, puberulous above, 
glabrous or puberulous beneath, cMiate ; lateral neiwes 6— 9 pairs, arcuate. 
Petiole 0 — 2 inches long, winged upwards. Flowers "7 inch diameter, pale 
bluish-purple, in lateral and terminal paniculate spikes; the spikes often 
head-like, pedunculate. Bracts : the upper ‘4 inch long, ovate, pubes- 
cent, caducous ; the lower foliaceous, persistent. Bractedles '2 inch long, 
caducous. Calyx •3— '5 inch long with linear glandular-pubescent 
lobes. Corolla 1'5 — 2 inches long, nearly straight, glandular-hairy with- 
out. Capsule '3 — '5 inch long, sparsely glandular-pubescent. Seeds 
hahy. 

Occurs tiirougliout; the bills between 2,000 and 7,000 feet. Common in secondary 
miscellaneous forest and open scrub, not .noticeably gregarious, Flowers : September — 
December, 

6. Strobilanthes Dalhousianus, Clarke, — A subdecidnous shrub, 
usually 2-3 feet h.igh but occasionally up to 5 feet, the greater pQrtion 
of the stem i>ersistent and attaining ‘5 inch diameter, sometimes more 
or less procumbent and rooting at the nodes. Bark faiily smooth, 
lenticellate. Twigs more or less quadrangular, glabrous or with pale 
spreading hairs. Leaves variable in size, usually 4*5 — 11 hy 1*75 — 8*5 
inches, elliptic, acuminate, serrate, base gradually narroTyed to form a 
wing to the petiole, glabrous or puberulous on' both or only one side, some- 
times puberulous only on the nerves, dull green above, pale beneath; 
lateral nerves 7 — 12 pairs, arcuate, prominent on both surfaces, raised 
above. Petiole 0— ‘5 inch long. - Blowers *6 — 1*2 inches diameter, 
violet purple or mauve, rarely white, in heads or very sliort pedunculate 
spikes. Bracts '2 — '5 inch long, orbicular, concave, glabrous, caducoiis, 
Bracteoles similar to the bracts but smaller. Calyx-lobes ligulate, *3 
inch long except, one which is longer, puberulous or densely glandula,r- 
hairy outside. Corolla 1*2 — 2 inches long, the lower half of the tube 
paler coloured and curved, glabrous outside. Capsule ‘5-‘6 inch long, 
glabrous. Seeds liairy. 

Occurs tliroxighout fbe hills between 4,500 and 7,000 feet. Teiy common and often 
gregarious in oak forests, especially in moist shady ravines. I have united S. DaUwnsi- 
amis and S. pentstemnoides , T. Anders, in the above description as the distinctions 
given iby C. B, Clarke in the F. B. I. which arc mainly based on relative hairiness of 
the leaves and calyx appear to pass into one another. I have found both growing together 
and both occupy approximately the same range of elevation. In the F. B. I. the stamens 
are shown as glabrous: in all the specimens I have examined I liave found them hairy. 
Flowers : August — November. 

7. Strobilanthes Wallichii, Nees, Vein. Jhnla or Janu, NO.— - 
A deciduous much-branched shrub usually 3 — 6 feet high but occasionally 
up to 10 feet with a perennial woody stem up to 8 feet high and 


B95 


mV AG ANTHACE^ . 

inches .diamei'er. Bark pale yellowisli-browri, fairly, .smo.otli, leiiticellate.. 
Nodes „ more or .less swollen. Twigs quadrangular/ not or .very obscurely 
.winged; Leaves on flowering shoots ■ 1*5-6 by . *7— 2 inches, elliptic- 
obiong, caudate-acuminate, narrowed into a long winged petiole, serrate 
or crenate-serrate, thin, membranous, with scattered short hairs on both 
surfaces, especially along the nerves and leaf -margin ; kteral nerves 6—8 
pairs, arcuate. Petiole up to 2 inches long or the upper leaves sessile. 
Blowers ‘6 — *8 inch diameter, pale purple or pale violet, in pairs arranged 
in lax terminal and axillary one-sided spikes. Bracts foliaceous, variable 
in size. Brae teoles small or 0. Calyx with 5 ligulate glabrous or 
glandular-hairy lobes '4- '5 inch long in flmver lengthening to nearly 
twice this in fruit. Corolla 1 — 1*5 inches long, the tube bent in the 
middle of its widest portion, glabrous or sparsely giandiilar-hairy outside. 
Capsule '5 — *7 inch long, glabrous or glandular-hairy. Seeds hairy, 

Occurs ill the central and interior ranges between 7,000 and 9,500 feet. Gonunon and 
very gregarious, often in forests of Abies Webbiana, Quercus dilatata and Qtiercus 
senmcarpifolia and usually on north aspects. The growth of this species is often very 
dense and covers many square miles. Until the year of flowering takes place this 
species has little or no smell, but when it flowers tlie whole plant becomes very aromatic 
and gives off a strong musk-like scent which becomes still furtlier intensified as the 
fruit ripens in the autumn at which season it can be detected with a favourable wind at 
a distance of half a. mile. This peculiarity is shared in common with S. atropurpumus, 
Nees. and it%iay be presumed that the strong scent is intended to prevent sheep and goats 
from destroying the seed as these two species are a valuable fodder and suffer much from 
browsing. Flowering takes place periodically, probably at intervals of 12 years, the 
flowers appearing in August and September. I found it flowering gregariously around 
Marban in Malln Chandpur and again all round Pandukeslnvar, both in North Garhwal, 
in 1918. 

8. Strobilanthes ati?opui»pui?eus, Necs. — An undeTshrnb vvitli a 
perennial stout woody rootstock which is sometimes raised 2—4 inches 
above the ground surface and produces erect, inibninched, quadrangnlar, 
annual, herbaceous stems 2 — 7 feet high and *3 — ‘5 inch diameter, which 
show a tendency to become winged in the i^egion of the inflorescence. 
Stems much swollen just above each node, and when the stems are 
coloured pink or red as is often the case there is a conspicuous whitish 
band across the swelled portion. Leaves on sterile shoots up to 11 by 
4*5 inches, elliptic-oblong, caudate-acuminate, crenate-serrate, base 
narrowed into a long winged petiole, lateral nerves 8 — 15 pairs, arcuate ; 
on flowering shoots 2 — 5 l)y 1 — 1*5 inches, ovate or ovate-lanceolate , 
base more abruptly narrowed into the much shorter winged petiole, with 
scattered short liairs on both smfaces, especially along the nerves and 
leaf-margin. Petiole up to 2 inches long or tlie upper leaves sessile. 
Flowers 1 — 1*25 inches diameter, deep violet or dark pur]>le, rarely 
white, in pairs arranged in lax terminal and axillaiy one-sided spikes. 
Bracts foliac'eoiis, variable in size, the lower indistinguishable from the 
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leav:eH. Bracteoles small or. 0. Calyx, with 5 ligulate glabrous or glaii- 
dular-'liairy lobes, *5~‘& mch long in flower, lengthening to nearly twict) 
this in fruit, Corolla 1 — I'SJnches long, the tube bent in the niicMle 
of its widest portion., glabrous outside. Capsule *5—1 inch long, 
glabrous. Seeds hairy. . . 

Ot‘ciirs on the # 2 ntral and interior ranges between 7,500 and 10,o00 feet. Common 
and very gregarious ])ut local; often in mixed deciduous forest, nsually on nortfi as('Octs. 
Fl(j\rering probably at intervals of 12 years, the dowers’ appearing from June to August. 
Fruit: October. . .. 

6. • ASYSTASIA, ■ - • 

Herbs or undershrubs. Leaves opposite, usually entire. Flowers 
in lax or dense, usually seciind, simple or compound, spikes or racemes. 
Bracts and bracteoles usually small. Calyx 5 -partite ; lobes narrow. 
Corolla- tube cylindric below, inflated above; lobes 5. Stamens 4, 
didynamoiis, perfect. Ovary hairy; ovules 2 in each cell; style linear, 
stigma 2-fid or subcapitate. Fruit an elliptic eapsule with contracted 
solid base. Seeds 4, compressed, glabrous. ^ 

Asystas.!a macrocarpa, Nees. — An evergreen shrub with weak 
rambling or trailing stems up to 12 feet high and 1 inch diameter. 
Bark pale yelluwisli-brown, smooth. Blaze ‘1 inch or less, green writh a 
viscous slimy juice. Twigs smooth, green, striate, with a^^large pith. 
Ijeaves variable in size, mostly 5— 9 by 1*5 — ^3*5 inches, editire, elliptic 
or ovate, acuminate, base narrowed and deciirrent on the petiole, hairy 
031 both surfaces wlien young, glabrous or glabrescent above and sparsely 
hairy beneath when mature; lateral nerves 7 — 10 pairs, arcuate, pro- 
minent beneath; those towrrrds the eiids of the branches often smaller, 
sessile and narrowly lanceolate. Petiole ‘5 — 3 inches long. Plotvers 
*75 inch diameter, dull pink or pinkish-mauve, in lax one-sided axillary 
iind terminal racemes 1 — 5 inches long. Bracts lanceolate *1 — ‘25 incli 
long. Pedicels up to *2 inch long. Calyx *2-*3 inch long, tinged purple 
and clothed with short glandular hairs. Corolla 1*2 — 1*5 inches long, 
glandular- pubescent outside, with reflexed hairs in the constricted portion 
of the tnl.)e inside. Capsule 1*3— 1*4 inches long, the basal two-thirds 
contracted and seedless, glandular-hairy, r 

Occurs throughout the subhimalayaii tract and outer hill ranges between 1,000 and 
0,000 feet. Bather scarce, usually in ravines and on the banks of watercourses. Flowers : 
In nil {t ry — ^April. 

7. .FCHMANTHEEA, Ness, 

Shrubs. Leaves opposite, crenate. Flowers in sessile clustei’s 
arranged in a trichatomous or secuucl panicle ; bracts and bracteoles linear. 
Calyx 5 ' partite ; lobes linear. Corolla- tube cylindric at the base, 
suddenly widened near the middle; lobes 5, rounded. Stamens 4, 
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dklynnmoiis. Ovaiy densely hairy the a^pex ; ovules 4—6 in eiwh 
('ell:. stig{]ui large, simple. Fruit a narrow, oblong, 6— BksametinuNs ']'2) 
seeded capsule. Seeds compressed, hairy oieglabrous. 

, Aechmanthera . tomentosa, Nees. , Vern. Ba-irdra; .NG. Jaiiila, 
A. — An erect subdeciduous shrub 2—6 feet higii witli stems op to 2‘5 
iiiches diameter. Stems and leaves clotlied with long, spreading, 
jointed, capitate liairs, the stems, often clothed in addition with a cleiise 
white felted tomentum, ultimately deciduous. Twigs qiiadrangiilar w'itli 
a large pitii, Idlaxe ‘25 — ‘35 inch, soft, shortly fibrons, [aile yellow 
turning green on exposure. Leaves 3*5 — 7 i.>y 2 — -4 mda's, ovtile or 
oblong-lanceolate, acute or shortly acuminate, base rounded or cordate, 
crenulate, softly tomentose on both surfaces, lateral nerves 12— -16 pairs, 
all nerves deeply impressed above giving a rugose appearaiiGe. Petiole 
‘5-^3’ 5 inches long. Flowers *7-‘8 inch diameter, deep violet or dark 
purple, in 4 — 8-fiowered clusters on the spreading branches of an open 
terjainal leafy panicle. Bracts ‘4 — ‘8 inch long, ligulate, glandular- 
hairy. Calyx ‘4 inch long, glandular-hairy. Corolla *7 — 1 inch long, 
tubular-ventrieose, glabrous or pubescent without , with 2 hairy lines 
on, the palate wnthin. Capsule linear, pubescent, about as long as the 
calyx. <« 

Occurs yiroughout the hills between 3,C)0(r and 7, 0^)0 feet. Very common and 
gregarious in many types of forest, but especially in ehir forests. At higlier elevations 
the stems are usually annual and 1-2 feet high. The leaves turn voj’ying shades, of 
purple before faliing. Flowers : August— October nt intervals of several years, and j^Iants 
flower sporadically nearly every year as well. The description given above includes the 
rypieai form as well as variety WaUichii. The latter is separated on account of its detise 
■woolly tomentiim and the ex-curuent connective, buUI dn not Tind these distin'-ticms coincide 
with any w^ell-marked field characters. 

8. PHLOGACANTHUS, Nees. 

Shrubs or herbs. .Leaves opposite, usiiallv entire. Plowei's in 
thyrses or narrow panicles, rarely simple racemose or in axillary cymes. 
Bracts small ; bracteoles small or absent. Calyx 5-partite, lobes naiTow. 
Corolla tubular,. curved; limb oblique, 2-lipped. Stamens 2 and some- 
times 2 small staminodes. Ovules 5 — 8 in each cell ; stigma pointed. 
Fruit an elongate? many-seeded capsule. Seeds gla])rous or liairy. 

Flo-wers in dense terminal or subterminal spiciform ^ ^ y ^ ^ ^ ^ ^ - 

panicles ... ... ... ... ... 1- thyrsiflonis, 

Flow^ers axillary, solitary or in 2 — 4-flowered cymes ... 2. sp. 

1. Phlogacanthas thyrsifiorus, Nees. Vern. Kalddna or Kawa- 
doni, SO., and E. — An evergreen or subdeciduous shrub 6 — 12 feet hig’a 
with stems up to 3 inches diameter. Bark pale brown, slightly rough, 
mealy-corky. Blaze ‘l-'S inch, white or pale yellow. Twigs pale often 
’whitish, with large ' pith. A'oung shoots ' quadrangular and narrowly 
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winged or with raised ridges at the angles,,. Leaves 7 — '15 by 1*75—1 
inches, oblanceolate oblong-lanceolate or -elliptic, entire, acuminate 
nsiiaily caudate, base ciineate, glabrous, very dark glossy green above, 
pale and glaiicescent beneath; lateral nerves 8—12 pairs, arcuate. 
Petiole *8 — 2*5 inches long. Plowers orange-red, in dense spike-like 
densely pubescent panicles 4—12 inches long ; spikes terminal or' sub- 
terminal, nsnally solitary. Bracts ‘3 — ‘7 inch long, linear, densely pubes, 
cent. Pedicels *05— *2 inch long. Calyx ’3-*4 inch long; lobes linear, 
setaceous. Pedicels and calyx clothed outside with purplish-brown 
pubescence. Corolla *5— *8 inch long, villous. Filaments yellow. 
Anthers purple. Capsule 1 — 1*2 inches long, snb-quadrangular. 

Occurs throughout the sxibhimalayan tract and outer hill ranges between 1,000 and 
t3,000 feet. Common in the Bhahar in ravines and dense moist forest. Blowers : March- 
April. Fruit: April — ^June. 

2< Phlogacanthus, sp—A subdeciduous shnib 6 — 10 feet high. 
Leaves 5 — 8 by 2 — 4 inches, elliptic, acuminate, entire, base narrowed 
to form a short wing to the petiole, clothed on both surfaces with dense 
short velvety pubescence when young, glabresceiit when .mature, lateral 
nerves 7 — 9 pairs, arcuate. Petiole up to 1 inch long. Flowers *5 inch 
long, orange or buff with dark purple veins, solitary or 2 — 4 together in 
short axillary cymes up to *5 inch long. Pedicels *15 — *25nnch long. 
Calyx cleft almost to the base; the 5 lobes narrowly oblongs, acuminate, 
’3-'4 inch long. Pedicels and calyx clothed both inside and out with 
short close velvety pubescence. Corolla rather densely puberulous and 
glandular outside, tubular-inflated nearly from the base ; limb small 
with ovate erect segments. Stamens glabrous, curved and protruding 
about *25 inch beyond the corolla. Capsule elongate, *8 — 1*2 inches 
long, glabrous. Seeds 8, pubescent. 

The species described above has been collected by Mr. W. J. Lambert near Baram 
at about 2,500 ifeet elevation in the G-ori valley, Bast Almora, and by Mr. H. Gr. Champion 
at Pipalkot in the Haldwani Division at 4,500 feet elevation. Flowers ; February. Fruit : 
March. 

This species differs from P, pubmervms, T. Anders, in possessing larger leaves and 
fewer-flowered cymes (2 — lO-flowered in P. puhinemius). The calyx-teeth are longer and 
are velvety-pubesoent on the outside as are also the pedicels, whilst thesie parts are glabrous 
or nearly so in true piihinermus. ^ 

9. LE'PIDAOATHIS, Willd. 

Herbs or undershrubs. Leaves entire, crenate or serrate, usually 
lineolate. Flowers sessile, usually in dense bracteate usually secunij 
often fascicled spites or beads; btacts usually conspicuous, bracteoles 
narrower. Calyx deeply 6-lobed ; lobes unequal, the two anterior more 
cr less connate, Corolla-tube cylinarJc below, suddenly expanding and 
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2-lipped, above, upper lip 2-fid, the lower 3-lobed; Stamens .4,, didyna- 
■moiis; Ovules. 2 in each cell; stigma capitellate, shortly, 24obed ,or 

entire. Fruit a conoid or oblong 2 — 4-seeded capsule. Seeds liairy. 

I. — ^Bracts terminating in a sharp spine. Stems often 
exceeding *25 inch diameter. Spikes 4'ifarkmsly 
symmetrical ... ... ... l. cmpidata, 

II.— Bracts not spinons. Stems not exceeding *25 inch 
diameter. Spikes unilateral. 

1. Stems nsnally dark purplish. Corolla spotted 

on the mid-lobe of the lower lip only ... 2. purpumauUs, 

2. Stems pale or whitish. Corolla spotted on both, 

lips ... ... ... ... 3. hyalina. 

1. Lepida^atMs cuspidata, Nees . — A small deciduous shrub with 
rather stiff branches, the stems 1—3 fept high and up to *75 inch 
diameter. Bark pale brown and ultimately somewhat corky, silvery- 
grey or whitish on the branches. Young shoots glandular-hairy. 
Leaves variable, the lower 4-r-8 by 1*25 — 2*5 inches, ovate, acuminate, 
mucronate, entire, base abruptly narrowed and produced as a narrow 
wing^ to the petiole, slightly pubescent, lateral nerves 7-8 pairs arcuate; 
the upper much smaller, often only *5 inch long, elliptic, glandular- 
pubescent, passing gradually into the bracts. Flowers *4-*5 inch long, 
dull white spotted with purple or pur’plish-brown on the lower lip and 
closely lined with purple or purplish-brown on the upper, in terminal 
usually densetspikes 1—4 inches long. Bracts ‘4-*5 inch long, elliptic, 
foliaceous, green, glan^inlar-hairy, spine-tipped. Bracteoles *3 inch long, 
spinous. Calyx-segments unequal, up to *5 inch long, glandular- 
pubescent, spine-tipped. Corolla pubescent outside. Capsule ‘3-‘4 inch 
long, ovoid-lanceolate, glabrous. 

Occurs throughout the area up to 6,000 feet. Common on steep bare rocky or slialy 
slopes, on road cuttings and similar exposed positions. Flowering commences when all 
the larger leaves have fallen. Flowers : February — ^April. Fruit : April-May. 

2. Lepidagathis purpuricaulis, Nees. — A deciduous or subdeci- 
duous undershrub with slender erect or suberect stems 12 — 24 inches high 
and up to *15 inch diameter, persistent and becoming somewhat woody. 
Twigs often tinged with purple. Leaves in each pair often uuequai, 
2*5—5 by *7—1*1 inches, lanceolate, entire gradually tajwing at 
l)oth ends, more or less pubescent on both surfaces when young, glabrous 
or glabrescent when mature, lateral nerves arcuate 5—7 parirs. Petiole 
0 — ‘2 inch long below the decnrrent leaf-base. Flowers arranged in two 
parallel lines forming dense unilateral spikes '5 — 1*5 inches long, axillary 
and terminal, usually on dwarf lateral shoots. Spikes 3 — 11-fiowered, 
solitary or clustered. Bracts sblitary, *1 inch long. Bracteoles 2, linear- 
lanceolate, *2 inch long, 1-nerved. Calyx with 4 subequal l-nerved 
segments *2 inch long and one 5-nerved segment ’3 inch long. Bracteoles 
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a-iid cal\^x glaiKlalai-piibescent. Corolla white or pale inaiive with darlcer 
innuve spots on the mid-lobe of the lower lip only; tube ’25 inch long ; 
]o\\'t:*r lip '3 inch across. Anthers gkbrous. Capsule *25 — *3 inch long, 
oblongdjrnceolate, glabrous. Seeds 4. 

OcGurR along the Bliabar and outer hill ranges between 1,000 and 5,000 feet. Common 
on htink'H ,‘ind on gravelly or rocky soils in open forest. Blowers March- April when nearly 
leafless. Bruit; April-May. , •• ■. 

'3. LepMa^athis . hyalina,. — -An evergreen or subdeciduoiiis 

lU'idershrab with suberect or more often prostrate stems up to 24 inches 
long and *2 inch diameter, scarcely woody and often rooting at the nodes, 
J>ark smooth, pale yellowish-brown or whitish. Leaves very variable 
in size even on the same plant, usually 1*5 — 4*5 by *5 — 2 inches, ovate, 
acuminate, margin sinuate, base narrowed and decurrent on the petiole, 
rather densely clothed with short hairs on both surfaces; lateral ner\^es 
6 — 10 pairs, arcuate. Petiole 0 — *5 inch long below the decurrent leaf- 
base. Flowers in dense unilateral spikes, clustered several together in 
dense terminal heads *5 — 1*75 inches long. Bracts and bracteoles 
similar, *25 — *3hnch long (those subtending the spikes slightly larger), 
j -nerved, ovate-lanceolate. Calyx-segments ‘25 inch long, 4 subequal 
and 1 slightly broader, with 1 principal and 2 — 4 subsidiary nerves. 
Bracts, bracteoles and calyx-segments clothed with long sill^y hairs and 
scattered short glandular ones. Coi’olla . white spotted on both lips 
with pale yellowish-brown and at the tip of the mid-lobe ox the lower 
lip with mauve; tube *2 — *25 inch long; lower' lip *2 — ‘25 inch across. 
Anthers slightly hairy. Capsule *2 inch long, glabrous. Seeds 4. 

Occurs throughout the area up to 5,000 feet. Abundant in the Bhabar tract, usuaily 
m open forest. Blowers : March-April. Bruit : Aprii-May. 

' 10. ADHATODA, Nees, 

Shrabs. Leaves opposite, entire. Flowers subsessile in tlie axils 
of opposite bracts of axillary and terminal, sometimes tbyrsiform, spikes. 
Bracts and bracteoles large, not membranous. Calyx 5-lobed, tbe 2 
lowest lobes subconnate. Corolla 2-lipped ; tube short ; upper lip belmet- 
sbaped, subentire; lower spreading, 3-lobed. Stamens 2, near tbe top 
of tbe corolla-tube. Stigma entire. Ovules 2 in each cell. Fruit a 
clavate-oblong capsule with long solid base. Seeds 1-2, compressed. 

Adhatoda Yasica, Nees. Vern. Basinga, G-en. Basig, A. — An 
evergreen shrub 5 — 10 feet high with stems up to 1’5 inches diameter. 
Bark yellowish-brown, fairly smooth. Leaves 4 — 8 by 1'5 — 3 inches, 
elbptic or lanceolate, acuminate, base narrowed, minutely pubescent, 
especially when young ’; lateral nerves 8—14 pairs, - arcuate. Petiole 
•5 — 1 inch long. Flowers in dense axillary' pedunculate spikes 1—4 
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inches long. , Peduncles , 1—4 inches long, stout. Bracts and bracteoles 
*4— *8 inch long, 4oliaceous, 'green, minutely pubescent.,,. Calyx : ' 3— *5,' 
inch long, with 5 oblong-lanceolate, glabrous or pubescent, equal lobes. 
Gorolla ‘9—1*1 inches long, white throughout or with a branched pale 
purple vein on the lower lip inside, pubescent outside ; the lower 
lip ‘4— *6 inch across. Capsule ‘75 — 1 inch long, pubescent. 

Occurs tlirougliout tlie area up to 4,500 feet. Often densely gregarioiis and abundant 
in many types of forest especially in riverain forests. Common also on waste lands. The 
leaves have a foetid smell. Blowers : January— April. 

11. PEEISTEOPHE, 

Herbs or undershrnbs. Leaves entire, lineolate. Flowers in 
clusters, the clusters often arranged in lax spreading panicles. Bracts 
1 — 4 together, exceeding the calyces and bracteoles. Calyx 5 -partite ; 
lobes narrow. Corolla-tube slender, often twisted; limb 2-lipped, the 
upper lip subentire, the lower 3-lobed. Stamens 2. Ovules 2 in each 
cell; style filiform; stigma bifid. Fruit an ellipsoid stalked capsule. 
Seeds usually 4, compressed. 

Peristrophe speciosa, Nees— An undershrub with weak erect or 
suberect stems 2 — o feet high the basal portions persistent and softly 
woody attaining '35 inch diameter. Twigs terete with a large pith, 
clothed with short felted grey hairs. Stems swollen above the nodes. 
Leaves opposite, very variable in size, the larger 4 — 8 by 2 — 4 inches, 
elliptic, acuminate, base ciineateiy narrowed into the petiole, shortly 
pubescent on both surfaces especially along the nerves ; lateral nerves 
8 — 10 pairs, arcuate. Petiole 1 — 4‘5 inches long, pubescent. Upper leaves 
often much smaller and subsessile. Flowers in small bracteate clusters 
terminating the spreading branches of a. large terminal leafy panicle. 
Panicle-branches clothed with spreading pale grey hairs. Bracts *4 — ‘6 
inch long, linear-oblong or spathiilate, hairy. Calyx ‘3 inch long, 
deeply divided into 5 setaceous lobes. Corolla magenta-pink, the upper 
lip with a few purple spots on a whitish ground near the mouth of the 
tube ; tube ’9—1*1 inches long, very slender, twisted through an angle 
of 180 degrees; lips nearly as long as the tube. Stamens protruding 
about *5 inch beyond the tube. 

Occurs throughout the area between 1,000 and 4,500 feet. Common and more or 
less gregarious in moist shady localities. Flowers : January — ^hlarch. 

12. JUSTICIA, Linn, 

Herbs or shrubs. Leaves entire, usually lineolate. Flowers sessile 
or subsessile, in spikes or panicles, rarely solitary or in dense cymes; 
bracts various ; bracteoles small or absent. Calyx 4-5-partite, lobes 
narrow. Corolla-tube as long as or shorter than the limb ; limb 2-lipped, 

26 
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the upper lip 2-Iobecl or subentire, the lower 3-lobed. Stamens 2 ; 
filaments often dilated; anther-cells with a white basal appendage. 
Ovules 2 in each cell: st}de filiform; stigma 2-fid. Fruit an ovoid or 
ellipsoid capsule, sometimes with a long seedless base. Seeds 4. 

Jiistiela piibiiera, TFaZh— An undershrub with weak herbaceous 
stems 1 — 4 feet high, erect or straggling, the basal portion up to about 
18 inches from the ground often somewhat woody and perennial attaining 
•3 inch diameter. Joints swollen above the nodes. Twigs terete, clothed 
with pale spreading hairs. Leaves opposite, variable in size, the lower 
4 — 6 by — 3 inches, elliptic or ovate, acute or bluntly acuminate, 
base cuneately narrowed, pubemlous on both surfaces especially along 
the nerves, thin, membranous, dull green above, lateral nerves 6 — 8 
pairs; the upper leaves smaller. Petiole ‘3 — 1'5 inches long. Flowers 
in few-flowered, lax, axillary, pedunculate, dichotomous cymes 1 — 4 
inches long. Peduncles '6 — 2' 5 inches long. Bracts linear, '1 — T5 
inch long. Calyx '25 inch long in flower, segments linear, glandular- 
hairy outside. Corolla ’5 — '7 inch long, bright purplish-red, the lower 
lip with a conspicuous white branched vein; tube somewhat inflated 
from near the base, glandular-hairy outside. Capsule ‘S-'Q inch long, 
clavate, pubescent. r 

Occurs throughout the central and inner ranges between S,00^ and 6,000 feet. 
Scarce.' Usually in moist forests. Flowers : August— October. 

13. DICLIPTEEAV 

Herbs or undershr'ubs. Leaves entire or sinuate, lineolate. 
Flowers sessile or subsessile, in clusters or panicles of cymes, often 
together with imperfect flowers or their bracts ; flowering bracts smaller ; 
bracteoles linear. Corolla-tube slender, limb 2-lipped, upper lip entire 
or emarginate, lower 3-Iobed. Stamens 2. Ovules 2 in each cell ; style 
filiform; stigma bifid. Fruit a clavate capsule with solid base. Seeds 
compressed, glabrous. 

Dicliptera bnpleiiifcides, Nees. Syn. D. RoxburgMana, Nees. var. 
bupleuroides , Clarke. — tufted herb or undershrub -1 — 3 feet high with 
a short per'ennial basal portion which is sometimes softly woody. Twigs 
quadrangular or ribbed, with a large pith, usually pubescent on two 
sides. Leaves very variable in size, those in a pair often unequal, the 
larger usually 3-4 by 1'5 — 2 but occasionally up to 8 by 3‘5 inches, 
Ovate, acuminate, entire, base cuneately narrowed into the petiole, 
sparsely hairy on both surfaces ; lateral nerves 5 — 7 pairs. Petiole '5 — 3 
inches long. Flowers in den.se, compound, axillary, sessile, capitate 
cymes and terminating short axillary branchlets '5 — 1‘5 inches long. 
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Bracts up to ,*5 inch long, cuspidate or shortly aristate, hairy. Calyx 
*2-’3',inch long, segments setaceous, hairy but not glandular. Corolla 
*6— *8 inch long,,,pink the upper lip with a few purple spots on a whitish 
ground near the mouth of the tubs ; lips about as long as the tube ; tube 
twisted through an angle of 90 degrees. Capsule '2— ’25 inch long, 
pubescent. 

Occurs tlirougliout the area from 1,000 to 6,500 feet. Very common in open forest 
and as a weed near cultivation. Flowers : October — ^April. 
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■ LXVL— VERBENACE-^. 

Herbs, shrubs or trees. Leaves opposite or wliorled, simple or 
rarely digitate, exstipulate. Inflorescence various. Elowers herma- 
phrodite, rarely polygamous, usually irregular, often showy. Calyx 
inferior, gamosepalous, usually 4- or 54obed (rarely more), persistent 
and often accrescent, sometimes 2-lipped. Corolla gamopetalous, 
usually 2-lipped and 5-lobed, or two posterior lobes connate into 
one, sometimes subregular. Stamens usually 4, didynamous, rarely 2 
or more than 4, inserted on the corolla-tube ; filaments free. Ovary 
2 — 4-celled, entire or 4-lobed, ovules usually 2 sometimes 1 in each cell ; 
style usually slender, stigma entire or bifid. Fruit usually drupaceous 
with a single stone or 4 — 1 bony pyrenes, rarely capsular and 1 — 4- 
cell^d. 


L— -Leaves digitate ... ... ... ... 1. 

II.-— Leaves simple. 

Flowers in dense capitate or cylindric spikes ... 2. 
B. Flowers in cymose panicles. 

1? Flowers regular. Stamens all equal ... 3. 

2. Flowers 2-lipped or 4-5-lobed. Stamens un- 
equal. 

(a) Flowers 1-2 inciies diameter, brown and 

yellow ... ... ... 4. 

(&) Flowers *75 incli diameter or less. 

Calyx *5 — *75 inch diameter, funnel- shaped, 
bright orange or scarlet ... ... 5. 

** Calyx small, not brightly coloured. 

f Fruit with 1 pyrene. Flowers very 
small ... ... ... 6. 

f f Fruit with 4 pyrenes or capsular. 

(i) Flowers *7 inch diameter or more. 

Inflorescence and young shoots not 
clothed with purplish hairs ... 7. 

(ii) Flowers *2 — *6 inch diameter. In- 

florescence and young shoots more 
or less clothed with purplish hairs... 8. 


Vitex. 

Lantana. 

Callicmpa- 

Gmelina. 

HolmsMoldia. 

Premna, 

Clerodendron. 

‘Caryopteris. 


1. VITEX, Linn. 


Trees or shrubs. Leaves opposite, digitately 3 — 7-foliolate, some- 
times l-foliolate. Flowers in cymes forming panicles or corymbs. 
Calyx campanulate or tubular-campanulate, truncate or shortly 5-lobed. 
Corolla small, 2-lipped, upper lip 2-lobed, lower 3-lobed the midlobe 
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much the longest. Stamens 4, didynamous, usually exserted. Ovary 
2— 4-celIed r style filiform ; stigma bifid. Fruit a drupe ; mesocarp 
fleshy; endocarp a bo'ny normally 4-celled pyrene. 

Yitex Negimdo, Linn. Vern. Shkm or Siwali, Gen.— A large 
deciduous shrub up to 15 feet high and 2*5 feet girth/the stems often 
decumbent at the. base, spreading widely and sometimes rooting in 
contact with the ground. Bark pale somewhat reddish-brown, slightly 
rough, peeling off in thin papery strips. Blaze *15— *25 inch, slightly 
fibrous, pale yellow with a few indistinct pale orange streaks. Twigs 
white-tomentose. Leaves digitately 3— 5-foliolate. Petiole 1-2 inches 
long. Leaflets 2 — 6 by ‘4 — 1*5 inches, lanceolate, acuminate, entire 
crenate or coarsely serrate, nearly glabrous above, covered with fine 
white tbmentiim beneath, the terminal the largest on a petiolule *4 — 1 
inch long, the lateral on shorter petiolules or sub-sessile. Flowers *2 — 
%3 inch diameter, lavender or white, in opposite cymes arranged in 
oblong terminal panicles 2 — 8 inches long which are often brancbpd at 
the base. Calyx *1- — ‘15 inch long, white-tomentose. Corolla *3 inch 
long, tomentose or puberulous outside. Drupe *15 inch diameter, 
black. 

Occurs throughout the area up to 4,500 feet. Common, especially ^'hordering large 
streams, in dry river beds or in open miscellaneous forests of the Bhabar. It sometimes 
forms small gregarious patches. Flowers: March — ^August, ^ 

2. LANTANA, Lmn. 

Erect or subscandent, often rambling, pubescent or scabrous 
shrubs; branches 4-angled, sometimes prickly. Leaves simple, opposite 
or ternate, often rugose. Flowers in pedunculate capitate ovoid or 
cylindric spikes; bracts conspicuous, persistent. Calyx small, membran- 
ous, truncate or obscurely toothed. Corolla-tube, slender; lobes 4 or 5, 
spreading. Stamens 4, didynamous, included. Ovary 2-ceIled; ovules 
1 in each cell; style short; stigma oblique, subcapitate. Fruit a drupe 
with 2 bony 1-seeded pyrenes. 

Flower-heads soon elongating. Bracts ovate. Branches 

not rough ■ ... ... ... ... 1. inddca. 

Flower-heads not elongating. Bracfcs lanceolate. Branches 

rough with very small prickles ... ... 2. Camara, 

i. Laiitana mdica, Roxb,—An erect shrub 2—6 feet high. 
Branches quadrangular, densely adpressed-hairy. Leaves opposite, 

1 3*5 by '4 — 1*75 inches, ovate, rather variable, usually very rugose 
with impressed nerves above and prominent veins beneath, subacute, 
base rounded or narrowed, crenate-serrate, finely pubescent or more 
or less scabrid above, more or less densely pubescent beneath or villous 
on the nerves only. Petiole *1 — *3 inch long. Flowers *2-* 3 inch 
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diameter, white or pale , purple,. imsceBted in close heads. . which soon 
become ovoid and finally cylindric and 1 — 1*5 inches long' in fruit. 

. Peduncles . 1—3 „ inches 'iong, . somewhat leiigtheiiing in fruit, , .slender, 
qiiadraiigular, hairy, axillary. Bracts ovate or obovate, acuminate, 
softly hairy on both sides, the lower up to ‘5 inch long, the upper 
smaller. Calyx about *05 inch long, truncate. Corolla-tube ‘25— *35 
inch long, pubescent outside; lobes 4, rounded. Fruit ‘15 — ^*2 inch 
diameter, purple. 

There are specimens at Behra Dun from Kaladliungi in the Bamnagar Division 
and from Naini Tal and it is reported to occur in the East Almora Division. It will 
probably be found throughout the area up to 5,000 feet, though scarce. Flowers more or 
less all the year round. 

2. Lantaiia Camara, Linn.— An evergreen or deciduous shrub 
usually 4 — 8 feet high with densely entwined sarmentose bra^nches up to 
2 inches diameter which when supported climb up to 20 feet high. Bark 
pale brown, roughish. Blaze *2 inch, somewhat fibrous, pale yellowish 
darkening on exposure. Twigs more or less prickly, pubescent, prickles 
when present hooked. Leaves opposite, 2 — 4 by 1-2*5 inches, ovate or 
ovate-oblong, subacute, base subcordate truncate or cuneate and slightly 
decurrent on the petiole, crenate-serrate , upper surface rugose with im- 
pressed ne^es, very scabrid with rough hairs above, somewhat less 
scabrid beneath. Petiole *2 — 1 inch long. Flowers *25— *3 inch diame- 
ter, orange, yellow, red or purple, in umbelliform capitate heads which do 
not lengthen in fruit. Peduncles 1- — 3 inches long, hispid, axillary. 
Bracts *25 inch long; lanceolate, hispid. Calyx nearly *1 inch long. 
Corolla-tube *3 — *5 inch long, slender, pubescent outside ; lobes 4, 
rounded. Fruit *2 inch diameter, greenish-black. 

Occurs in the subhimalayan tract and outer hill ranges up to 5,000 feet. Very common 
and gregarious on waste lands near cultivation in the Bhabar and is proving a trouble- 
some pest in many parts of India. It is indigenous to America. The flowers have a 
strong smell resembling that of the black currant. Flowers more or less throughout the 
year. 

3. CALLIGARPA, Linn. 

Trees or shrubs with the young parts stellately tomentose. Leaves 
opposite, rarely ternate. Flow^ers small, in axillary usually corymbose 
dense peduncled "cymes. Calyx small, truncate or minutely 4-lobed. 
Corolla tubular-campannlate ; lobes 4. Stamens 4-5, exserted. Ovary 
imperfectly 2-celled; style long; stigma capitate or 2-lobed. Fruit 
a small drupe with 1 — 4 bony pyrenes. 

A tree. Leaves entire. Drupe purple ... ... 1.. arhorea. 

A shrub. Leaves crenate. Drupe white ... ... 2. macrophylla. 

1. Callicarpa arhorea, Roxb. Vern. Kumhdr, Gen. — ^A small 
evergreen tree up to 3 feet girth and 35 feet high. Bark dark brown, 
somewhat rough and thinly corky. Blaze *4 — *7 inch, not fibrous or 
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witli coarse short fibre, white or yellow sometimes with a few 
orange-brown streaks, the whole turning orange on exposure, 
juice turning black on the blade of a knife. Twigs with a 
large pith and clothed with rough stellate pubescence. Leaves 
opposite, 6'5 — 15 by 2‘75 — 6‘5 inches, ovate lanceolate or narrowly 
oblong, long-or short-acuminate, margins undulate entire, base rounded 
or cuneate, densely stellate-tomentose on both slides when young, 
glabrous or nearly so and rather glossy above when mature, densely 
clothed with pale grey pubescence beneath,; lateral nerves 8 — 12 pairs, the 
reticulate smaller nerves prominent beneath. Petiole ‘8 — 2 inches 
long, stout, densely stellate-tomentose. Flowers ’T5 inch diameter, 
lilac or mauve, sweet-scented, in many-flowered axillary dichotomous 
corymbose cymes 2'5 — 5 inches across. Peduncle '5 — 1‘5 inches long, 
stout. Inflorescence-branches and calyx densely clothed with pale 
stellate tomentnm. Drupe "1 inch diameter, purplish-black. 

Occurs throughout the area up to 4,000 feet. Fairly common in the Bhabar and 
outer hill ranges. Flowers : April — ^June and probably October. Fruit : August ^and 
December — January. 

2. Callicarpa macrophylla, Vahl. Vern. Dam, Gen.— An ever- 
green or subdeciduous shrub 5 — 10 feet high with spreading branches up 
to 2 inches diameter. Bark lentieellate. Blaze *25 in^h, whitish 
rapidly turning orange-brown. Twigs, leaves beneath and inflorescence 
densely stellate-tomentose. Leaves opposite, 4—10 by 1 — 4 inches, 
elliptic oblong or ovate-lanceolate, acuminate, crenate, clothed above 
when young with stellate pubescence ultimately glabrescent, densely 
grey-tomentose beneath ; lateral nerves 10—15 pairs, prominent beneath. 
Petiole ’4 — '8 inch long, stout, densely stellate-tomentose. Flowers 
*1 inch diameter, pink, in axillary dichotomous cymes 1*5 — 3 inches 
across. Peduncles *3 — 1 inch long, stout. Corolla ‘1 inch long; tube 
cylindric. Drupe *15 ixich diameter, white, succulent. 

Occurs throughout the area between 1,000 and 5,000 feet. Common and found in 
many different types of forest including saL Flowers : June — ^August. Fruit : December 
— February. 

4. GMELINA, Linn. 

Trees or shrubs, sometimes spinose. Leaves opposite. .PI owners 
yollow^ or brownish, in small or panicled cymes ; bracts usually 
small. Calyx campanulate, shortly 5-toothed or sube.ntire. Corolla 
obliquely campanulate or funnel-shaped ; limb 4-5-lobed. Stamens 4, 
didynamous. Ovary 4-€elled ; style slender; stigma shortly bifid, 
Pruit a succulent drupe with hard 2 — 4-celled endocarp. 

Gmeliiia arborea, Boa^b. Vern. Kumhar or Khamdra, Gen. — 
A medium-sized deciduous tree up to 8 feet girth and 60 feet high. 



liXVI.—VEEBBNACBie . 


409 


Bark. pale asliy, or grey.; with blackish patches, smooth, : with conspiciions 
circular lenticels, exfoliatingv in thick woody plates. Blaze *5-*6 inch, 
not fibrous, pale orange finely mottled with darker orange. LeaTcs 
4—10 by 3^ — 7 inches, broadly ovate, acuminate or caudate, entire, 
densely tomentose on both surfaces when quite young, glabrous above 
and glabresceiit and glaucous beneath when mature ; base usually 
truncate with a short cuneate attenuation at the top of the petiole ; 
lateral nerves 5 — 7 pairs, the lowest pair sub-basal. Petiole 2—6 inches 
long, glandular at the t,op. Blowers 1 — 2 inches diameter, reddish or 
brown and yellow, appearing with the young leaves and arranged in 
cymes of 1—3 flowers along the branches of hairy lateral and terminal 
panicles 3-4 inches long. Calyx ‘2 inch long, densely fi!lvoii.s-hairy. 
Corolla 1-1*5 inches long; limb 2-lipped, the upper 2-Iobed, the lower 
3-lobed and twice as long as the upper. Drupe ‘75 — 1 inch long, 
obovoid, seated on the calyx. 

Occurs throughout the area up to 3,000 feet, Pairly common in the Bhahar but 
not common in the hills. The herbarium specimens of this tree from our area seem to 
belong to var. canescens, Haines which is distinguished by the grey-pubescent under- 
surface of the leaves. In the typical form the pubescence is stellate, whilst in var. 
glaucescemt Clarke the undersurface is glabrous. Flowers: March- April. Fruit : May- 
June. 

# 5. HOLMSKIOLDIA, 

Straggling or climbing shrubs. Leaves opposite. Flowers in short 
cymes; bracts small. Calyx broadly obconic, subtruncate, membranous, 
coloured. Corolla-tube curved ; limb oblique, 5-lobed. Stamens 4, didy- 
namous, exserted. Ovary of 2 carpels, each 2-celled; stigma shortly 
bifid. Fruit an obovoid drupe, included in the accrescent calyx^ 4- 
lobed nearly half way down, separating into 4—1 pyrenes. 

HolmskioMia sangainea, Retz. — A shrub 5 — 10 feet high with 
straggling weak often pendent branches and stems up to 2*5 inches 
diameter. Twigs quadrangular with a large ifith. Young shoots pubes- 
cent. Bark pale brown, smooth, the papery exterior followed, by a 
green layer. Blaze *1 — ‘3 inch, cheesy, yellow. Leaves 2*5 — 5 by 
1*75 — 3*5 inches, ovate, acuminate, base truncate or subcordate, sub- 
entire crenate or crenate-serrate, puberulous and pubescent on the 
nerves beneath; lateral nerves 3 — 6 pairs. Petiole ‘5 — 1*5 inches long. 
Flowers *3 inch diameter, bright red, in few-flowered axillary cymes 
*5 — 1 inch long, the cymes usually panicled at the ends of the branches. 
Calyx *5 — ‘75 inch diameter, oraiige or scarlet, persistent and enlarged 
in fruit. Corolla ‘75 — 1 inch long. Drupe *2-*3 inch long, nearly dry. 

Occurs throughout the subhimalayan tract and central and outer ranges between 
1,000 and 4,000 feet. Fairly common in dry miscellaneous forests. Flowers : October—* 
December. 
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6. PEEMNA, Linn. 

Trees or sliriibs, sometimes climbing, rarely lierbaceous. Leaves 
opposite or ternate, entire or toothed, Elowers small, often polygam- 
DOS in usnally corymbose cymose panicles. Calyx small, 2 — 5-tootlied 
or subentire, sometimes lipped. Corolla-tube short, often villous v/ithin ; 
limb 24ipped, 4-5-lobed, Stamens 4, didynamous. Ovary of 2 com- 
pletely or incompletely 2-celled carpels; stigma shortly bilid. PLuit a 
small drupe with a. 1 — 4-celled stone, seated on the calyx. 

I. — ^Flowers in spike-like panicles ... ... 1. interrupta. 

II. — ^Flowers in corymbose panicles. 

1. A tree. Petiole *4—1 inch long, not channelled 

above. Calyx 6-toothed and enlarged in fruit 2. mucronata. 

2. A shrub. Petiole *8— 3 inches long, distinctly 

channelled above. Calyx 4-toothed and not 

enlarged in fruit ... ... ... 8. harhaia. 

1. Premna mterrupta, Wall. — ^An erect shrub or scrambling 
climber with stems up to 15 feet high and 2 inches diameter. Bark pale 
brown, somewhat corky, lenticelhte. Blaze white vith distant orange 
streaks. Leaves opposite, 5 — 10 by 2 — 4*25 indies, elliptic or obovate, 
abruptly somewhat caudate-acuminate, entire, base narrowed into the 
petiole, puberulous on the nerves above, puberulous beneath, lateral 
nerves 8 — 10 pairs. Petiole 0- — ‘3 inch long. Flowers '15 inch 
diameter, white or greenish- white, -scented, in erect or snb^rect terminal 
and solitary spike-like densely pubescent panicles 3—7 inches long. 
Cymes, the upper subsessile, the lower on short peduncles up to *25 inch 
long. Bracts subtending the cymes up to '4 inch long, ovate, hairy, 
persistent. Calyx about *05 inch long, cupshaped with two rounded 
lobes, sparsely puberulous outside, persistent in fruit. 

Occurs throughout the central and inner ranges between 5,000 and 7,000 feet but 
has not been recorded west of Paithani in North Garhwal. Scarce. Flowers : May-Iune. 
Fruit : July. 

2. Premna mucronata, Loxb. 8jn. P. latifolia^ Eoxb. var. 
mucronata. Vera. Gauntia, H.— A small deciduous tree up to 4*5 
feet girth and 35 feet high. Vigorous shoots often armed with stout 
spines 1 — 3 inches long, and such shoots often produce leaves in threes 
or rarely in fours. Bark pale, often silvery-brown %ith dark grey or 
blackish parts, roughish, exfoliating in small rounded corky scales 
usually *5 inch across or less. Blaze *4 — *6 inch, white, cheesy, not 
fibrous, with a thin milky soapy juice. Leaves opposite, 3*5-6’6 by 
2-3*75 indies,, ovate, acuminate, base cuneate, usually entire, drying 
black, glabrous above when mature, softly pubescent especially on the 
nerves beneath; lateral nerves 4 — 6 pairs prominent beneath. Petiole . 
*4 — 1 inch long, not channelled above. Flovrers ‘1 inch diameter, 
greenish, in terminal corymbose pubescent trichotomous panicles. 
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/' Calyx.. .less .tba'ii '1, iiicli long, pubescent, 5“tootliecl. Corolla *15 .inch 
long, pubescent. .Fruit *15— ‘25 inch diameter, globose, piirplish-black, 
seated on the persistent enlarged calyx. 

Occurs tlirougliout the area iip to 8,000 feet. ComiDoii ia dry niiscellaneous forestb 
of the Bhabar. The leaves are aromatic when cmslied. Flowers : April — Fruit . 
July. 

.3. Pfemaa 'barbataj Wall. Vein. BakJiara or Bahafcha^ QW 
Agyuna^ Gen. — A deciduous shrub 6—12 feet high with steins up to ■ # 
6 inches diameter. Bark pale brown, fairly smooth, exfoliating in* small 
scurfy pieces. Blaze ‘1 — *15. inch, not fibrous, pale yellow : ' slowly 
darkening on exposure, juice rather slimy. Leaves opposite 4*5 — 10 by 
2 — 4 inches, ovate or oblong, acuminate or caudate, base truncate or 
cuneate, often irregularly toothed towards the apex, drying green, 

puberulous on both surfaces when young, ultimately glabrous or nearly 
so and dark rather glossy green above ; lateral nerves 4 — 6 pairs 
prominent beneath. Petiole *8 — 3 inches long, distinctly channelled 
abgve. Flowers *15 inch diameter, vdiite, in terminal corymbose 
pubescent trichotomous panicles. Calyx less than *1 inch long, 

pubescent, 4-lobed. Corolla *15 — *2 inch long, fringed round the inoiith 
of the tube with, long hairs; lobes 4, 3 refiexed and 1 erect or spreading. 
Fruit *25 •inch diameter, glo<b(ose, succulent, first purple then black, 
seated on tljp calyx which is riot enlarged in fruit. 

Occurs tbrougliout the area between 1,000 and f5, 500 feet. Common in dry 

miscellaneous scrub forests in the bills. I have never seen spines formed on this 

species, nor have I seen the leaves in threes and fours. Flowers : April-May. Fruit : 

July. 

7. CLEEODENDEON, Linn. 

Trees or shrubs, sometimes rambling. Leaves opposite, rarely 
verticellate, simple. Flowers in axillary cymes or terminal panicles; 
bracts often conspicuous. ’ Calyx campanulate, truncate or 5-lobed, 
persistent, often accrescent and brilliantly coloured in fruit. Corolla- 
tube slender or filiform; limb more or less oblique with 5 spreading lobes. 
Stamens 4, didynamous, exserted. Ovary imperfectly 4-celled; style 

filiform; stigma shortly bifid. Fruit a drupe, succulent or rarely dry, 
4-grooveJ, separating into 1 — 4 pyrenes or drupels. 

I. — Leaves opposite (often whorled in C. serratum). 

Stems solid. Corolla-tube less than 1 inch long. 

A. Leaves narrowly oblong, glabrous at least when 

mature ... ... ... ... 1. serratum. 

B. Leaves broadly ovate, persistently hairy. 

1. Flowers in lax panicles 3 — 8 inches long. 

Corolla single ... ... ... 2. infortunatum. 

2. Flowers in compact panicles 1 — ^1*5 inches 

long. Corolla double ... ... 3. fragrans. 

II. — ^Leaves wForled. Stems hollow. Corolla-tube 3 inches 

and over ... ... ... ... 4. Siphonanthus, 
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' ■ Clero^^^ semtiim, Spreng. — An erect deciduous ; urs;der- 
shrub 3—6 feet high, the stems wholly or partly dying back each year 
to a m?ore or less woody perennial basal portioxi up to ;5 inch diameter. 
Twugs smooth, green, more or less quadrangular, with a large pith. 
Leaves opposite, often ternate, 5—10 by 1*5 — 4 inches, oblong obovate- 
oblong or elliptic-oblong, acute, coarsely sharply and rather distantly 
serrate, rather thick, glabrous except when quite young, dark rather 
glossy green above, somewhat glossy beneath; lateral nerves 7—9 pairs 
curving near the margin and running for some distance close to it. 
Petiole 0 — ‘1 inch long. Flowers 1 inch diameter, on the lateral cymose 
branches lot narrow terminal pubescent panicles 6 — 12 inches long. 
Bracts subtending the main branches foliaceous, up to 2 inches long. 
Upper bracts linear or lanceolate, *3— *7 inch long. Calyx *2 inch long, 
pubescent. Corolla-tube '25— *3 inch long, oblique at the mouth ; lower 
lip pale blue or bright violet, the others white or tinged mauve. The 
whole inflorescence usually covered with a purplish-pink tomentum, 
especially the bracts and pedicels. Drupe *3 — *35 inch diameter, ^ub- 
gl'obose or deeply 2 — 4-labed, first glossy emerald green, finally dark 
purple. 

Occurs throiigliout the hills between 3,000 and 6,000 feet. Fairly common on 
south aspects in ckir forests. Flowers : May — July. Fruit : November. 

2. Clerodendron infortunatum, Linn. Vern. Bhmua. E. — 

T' . 

erect evergreen ;shrub 4 — 8 and occasionally up to 12 feet high with stems 
up to 3 inches diameter. Bark greenish-brown, smo'oth, often with 
very large raised corky lenticels. Blaze *05— *2 inch, scarcely fibrous, 
pale yellow tinged with chlorophyl outside. Twigs hairy, somewdiat 
quadrangular with a large pith. Leaves opposite, 4—9 by 3*5 — ^8 inches, 
ovate, shortly acuminate, base rounded truncate 'or subcordate, dentate 
or sometimes entire, hairy on both surfaces, dull green above; lateral 
nerves 5 — 8 pairs prominent beneath. Petiole 1 — 6 inches long. 
Flowers *7 — 1*2 inches diameter, white with a red spot in the centre, 
sweet-scented, in large, lax, terminal, subcorymbose, pubescent panicles. 
Bracts *5 — 1 inch long, foliaceous, pink, deciduous. Calyx ‘4 — *6 inch 
long, 5-partite, often tinged with red. Corolla pubescent outside ; tube 
* 5 — ‘7 inch long, slender. Stamens protruding about 1 inch beyond the 
tube. Anthers purple. Drupe *25- — *3 inch diameter, subglobose, black 
when ripe, seated on the much-enlarged coraceous red calyx. 

Occurs throughout the subhimalayan tract and outermost hill ranges up to 2,600 
feet- Very common and densely gregarious in many sal forests. Flowers : January — 
April. Fruit : June. 

3. Clerodendron fra^rans, B. Br. — K shrub 2 — 8 feet high. 
Leaves opposite, 4 — 8 by 3 — 6 inches, ovate, acute or shortly acuminate, 
base truncate and usually cuneately attenuate near the top of the petiole. 
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sinuate or eoarsely and irregnlarly serrate-dentate, pubescent on both sur- 
faces especial]y when young, a few large glands near the top of the petiole ; 
lateral 'nerves 4— 5 pairs, prominent beneath. Petiole 2—6 inches long. 
Plowers 1 inch diameter, white tinged with pink, fragrant, in compact 
terminal corymbose panicles 3—4 inches across. Calyx ‘5— '7 inch 
long, cleft nearly half way down, sparsely hairy outside. Corolla 
double, glabrous outside; tube shorter than the calyx. 

Indigenous to China but cultivated at low elevations in the hills and often run 
wild in the vicinity of villages. In general appearance this shrub resembles C. infortU' 
natum. Flowws : August- September. 

4. Clerodendron Siphonanthiis, R, Br . — An erect undershrub 
3 — 6 feet high with sparingly-branched usually annual and herbaceous 
stems which are fluted and hollow. Leaves in whorls of 3—5, 6— 9 by 
1—1*5 inches, oblong or narrowly lanceolate, shortly acuminate, ba^'e 
narrowed, entire or sinuate, rarely with a few coarse teeth above, glab- 
rous, lateral nerves 6 — 10 pairs, oblique, strongly curved and anastomos- 
ing near the margin. Petiole 0— '2 inch long. Plowers '7 inch 
diameter, white or cream-coloured, in axillary few-flowered cymes 
arranged in a narrow terminal panicle 6—15 inches long. 
Bracts ‘1 — ‘6 inch long, linear or linear-lanceolate. Calyx *5 
inch long,^left half way down. Corolla-tube 3-4*5 inches long, slender. 
."Drupe of 1—4 connate drupels, each *3-’4 inch long, dark blue when 
ripe seated on the enlarged bright red calyx. Seeds dark brown, 
surrounded by foetid green pulp. 

Occurs in the subhimalayan tract up to 3,000 feet and has also been recorded by 
Mr. H. G-. Champion from the Eanikhet Division. Apparently not common. Flowers: 
July- August. Fruit : September— November. 

8. CAEYOPTEEIS, Bwge. 

Small trees or shrubs. Leaves opposite, toothed or subentire. 
Flowers in small dense cymes, sometimes forming terminal panicles. 
Calyx 5-partite. Corolla 2-lipped ; tube short, cylindric; limb spreading, 
the anterior lobe largest. Stamens 4, didynamous, exserted. Ovary 
imperfectly 4-celled; style filiform; stigma shortly bifid. Fruit a small 
globose capsule, separating into 4 concave valves with incurved 
margins, each valve with 1 seed. 

Flowers *5- *6 inch diameter in cymes arranged in narrow 

terminal panicles ... ... .♦» ... 1. 

Flow'ers *2 inch diameter in axillary cymes, not forming 

a terminal panicle ... ... ••• 2. grata, 

1. Caryopteris WallicMana, Schauer, Vern. Mauni or 
Makmdnij Gen. — An erect evergreen or subdeciduous shrub 4 12 feet 
high with stems up to 1' 5 inches diameter. Bark pale br'own, rough, 
exfoliating in thin strips. Young shoots and inflorescence clothed with 
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short soft tomentum usually tinged purple. Leaves 1*5—4 by . *6 — 1’2 
inches, elliptic or lanceolate, acuminate, usually crenate-serrate, base 
cimeate, piiberulous on both surfaces ; main lateral nerves 4— 6 pairs. 
Petiole '3 — ‘5 inch long. Flowers *5-*6 inch diameter, pale lavender- 
blue mauve or pink (the loww lobe much darker), in compact cymes 
arranged in narrovv terminal panicles 2 — 12 inches long. Bracts sub- 
tending the cymes usually foliaceous and *5— 1’5 inches long. Upper 
bracts *1 inch long, linear. Calyx *15— ‘2 inch long, cleft more than 
half way down, pubescent, usually tinged purple. Corolla-tube '25 — '3 
inch long. Stamens and style much exceeding the corolla and arched. 
Capsule '15 — ‘2 inch diameter, pubescent, dark blue when ripe, seated 
on the persistent somewhat enlarged calyx. 

Occurs throughoui] the area between 1,000 and 5,000 feet. Very common in dry 
miscellaneous and scrub forests, also in blanks in sal forest. It is as a rule nearly 
leafless when flowering. Elowers ; Eebruary— April. Emit : May- June. 

2, Caryopteris g2?ata, •Benth.—An evergreen shrub with erect or 
arching stems 2 — 4 feet high and up to ‘5 inch diameter. Bark 
pale brown. Young shoots, inflorescence and petioles clothed with 
dense usually purplish or violet tomentum, often coloured on one side 
only. Leaves 4 — 7 by 1*5—2*25 inches, elliptic-or oblong-lanceolate, 
acuminate usually caudate, crenate-serrate 'or subentire, base rounded 
or cuneate, soft, membranous, wnth pale pubescence on both surfaces; 
lateral nerves 5 — 9 pairs, impressed above prominent beneath. 
Petiole ‘5 — ‘9 inch long. Flowers *2 inch diameter, in compact axillary 
cymes *3 — *6 inch long. Bracts ‘1 inch long, linear, pubescent. Calyx 
*1 — *15 inch long, densely pubescent, cleft nearly half way down, 
usually tinged purple. Corolla '3 inch long, white tinged with pink 
or purple, the lower lip mottled or streaked with purplish-red inside. 
Fruit *15 — *2 inch diameter, globose, bright orange or red covered with 
white resinous specks. Seeds 4 surrounded by juicy pulp. 

Occnrs tbrougbont the bills between 5,500 and 7,000 feet. Common in sbady oak 
forests, usually on north aspects. Tbe yonng leaves have a foetid smell when cnisbed. 
Flowers: March — May. Fruit: May-Jnne. 




415 


. LXVII.— LABIATiE. , 

i ;,,, Herbs or' rmderslirubs, rarely shrubs, usually with aimnatrc smell 

j due to ethereal oils; branches usually 4-angled. Leaves opposite or 

1 scmetimes whorled, simple or rarely piniiatisect, exstipulate. . Flowers 

hermaphrodite, more or less z 5 "gomDrphic, solitary or in contracted 
^ cymes in the axils of leaves nr bracts forming false whorls wLich are 

? sometimes crowded into heads or spikes. Calyx inferior, persistent, 

more or less tubular, 4-5-lobed, the lobes often forming *2 lips. Corolla 
tubular at base; limb 4-5-lobed or 2-lipped. Stamens inserted in the 
j corolla-tube, 2 or 4 perfect, siibequal or didynamous. Disk prominent, 

j Ovary 4-lobed or-partite; ovules solitary in each lobe; style simple, 

1 slender, bifid (sometimes unequally). Fruit of 4 dry (rarely fleshy); 

indehiscent, 1-seeded nutlets. ^ 

! I. — ^Flowers clustered in ovoid heads ... ... 1. Thymus, 

II. — Flowers clustered in dense cvlindric spikes (often in 
axillary clusters in Colquliottnia). 

A. Spikes one-sided ... ... ... 2. Pogostemon. 

B. Spikes not one-sided. 

•1. Twigs, petioles and leaves beneath more or 
^ less densely white-tomentose. 

(a) Stamens 2 — i times the length of the 

corolla - ... ... ... 3. LeucosceptmmP 

(b) Stamens scarcely ' or not exceeding the ; . 

corolla. 

(i) Flowers white, *1 inch long ... 4. Colehroolcia, 

(ii) Flowers yellow, orange or red, ‘7 — '0 inch 

long ... ... ... 5. Colqulioimia. 

2. Twigs petioles and lea^^s beneath not densely 
white-tomentose. ■ " - " . . ^ 

(а) Calyx with strong transverse ribs in fruit ... 6. GeniosportmP " 

(б) Calyx not transversely ribbed ... ... 7. Els(^lolts!ia. ^: : 

III. — Flowers in axillary cymes, whorls or racemes, not 

crowded into heads or spikes (except Plectmntlws ^ ^ 

ternifolkis). 

A. Flowers solitary in the axils of leaf-like bracts... 8. Scutellaria, 

B. Flowers in 6 — ^10-flowered axillary whorls ... 9. Roylea, 

C. Flowers in cymes arranged in spikes or racemes 10. Plectranthus, 

1. THYMUS, Linn. 

Aromatic uiidersl'Tubs. Leaves small, entire. Flov/ers small, in 
few-flowered cymes arranged in dense or lax spikes. Calyx 2~lipped; 
tube with 5 — 15 ribs, throat Villous, Corolla 2-lipped ; upper lip 
straight, flattish, notched; lower 3-fid. Stamens 4, spreading, lower 
pair longer. Ovary 4-lobed. Nutlets nearly smooth with dry pericarp. 
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Thymus Serphyllum, Linn. Eng. Wild Thyme. — A deciduous 
cmder shrub with slender more or less procumbent stems which attain 
12 inches long and '15 inch diameter. Twigs clothed with short white 
hairs. Leaves opposite, -2— '4 inch long, Qvate-oblong, gland-dotted 
on both sides, usually with a few long white cilia near the base. Petiole 
very short. Flowers '15 -inch diameter, pale purple, dimorphous, in 
small whorls crowded into ovoid or nearly globose terminal spikes. Calyx 
'15 inch long, pubescent and gland-dotted; upper lip 3-to'othed ; lower 
2-toothed. Corolla '3 inch long, gland-dotted ; the tube as long as the 
calyx, cylindric. Stamens exserted. • 

Occurs along the slopes of the main Himalayan range between 11,000 and 14,000 
feet. Usually on grassy slopes. The leaves and flowers are aromatic. Flowers : July — 
October. 

2. POGOSTEMON, Desf. 

« Herbs or shrubs. Flowers small in subcapdtate whorls or cymes 
arranged in solitary or densely panicled spikes or contracted racemes. 
Calyx subequally 4-5-toothed. Corolla-tube included or exserted? 2- 
lipped, the upper lip 3-lobed, lower entire. Stamens 4, exserted; fila- 
ments usually bearded. Disk subentire. 

Pogostemon plectranthoides, Desf, Vern. Lujra, 8Q, Btidem, 
E. Kala-basinga, H. — :An evergreen or deciduous shrub 3—8 feet high, 
the branches more or less succulent and herbaceous. Stems erect^ up to 
1*5 inches diameter. Bark pinkish-brown, smooth. Twigs subquadran- 
gular, smooth, usually tinged with purple, often dark purplish-brown. 
Leaves .opposite, 4 — 8 by 2*25 — 5 inches, ovate, acute or acuminate, base 
rounded or cuneate, doubly serrate, pubescent or glabrous, dull green, 
rather thick and fleshy; lateral nerves 4 — 7 pairs, impressed above 
prominent beneath. .Petiole *5 — 5 inches long. Flowers ‘15 inch 
diameter in dense one-sided capitate spikes arranged in dense one-sided 
panicled axillary and terminal villous racemes. Bracts ovate, foliaceous, 
up to *4 inch long, usually tinged pink, pubescent, ciliate. Calyx ‘15 
inch long, pubescent, 5-toothed. Corolla *3 inch long, white; tube 
slender; upper iip with 3 rounded lobes, lower lip ^entire. Stamens 
exceeding the corolla by about '26 inch, mauve, the exserted portion 
clothed with long mauve hairs. Nutlets minute. 

OccTirs tliroxighout the area up to 5,000 feet. Very common on waste ground, 
especially in moist depressions. Often gregarious. V^hen in flower the inflorescence has 
a strong aromatic smell. Flowers : December— March. 

3. LEUCOSCEPTEUM, Smith, 

'A shrub or small tree. Leaves opposite. Flowers in whorls 
arranged in dense cylindric terminal spikes; bracts large, transversely 
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oblong, caducous. Calyx campamilate, decurved ; . teeth , 5, roiinfled. 
Corolla with 5 rounded lobes. Stamens 4, exserted. 

Leiicosceptram caimm, Smith. ~A iMge shrub or small tree. 
Twigs, petioles, under leaf-surface and inflorescence more or less densely 
clothed with white tomentum. Leaves 5 — 10 by 2 — 4 inches, elliptic 
or elliptic-lanceolate, acuminate, crenate-serrate or rarely entire, base 
narrowTcl, upper surface with scattered stellate hairs when young 
glabrous when mature, lower surface densely clothed wdth short white 
felted tomentum; lateral nerves 10 — 13 pairs. Petiole *e5— 1*5 inches 
long. Plowers *25 — '3 inch long, white or pinkish; spikes 3 — 6 inches 
long and '6-'7 inch diameter without the stamens. Pedicels very short. 
Calyx *2 inch long, densely stellate-hair}^ without. Corolla slightly ex- 
ceeding the calyx. Stamens ‘5 — *75 inch long; filaments stout, yellow. 
kTutlets triquetrous. 

Has only been collected in the East Almora Division, where it occurs between 6,000 
and #8,000 feet on the slopes of the main Himalayan ransfe. It appears to be scarce. 
There is a specimen at Dehra. Dun from Nagling in the Darma valley. Flowers': SeptteTi'i” 
ber-October. 

4. COLEBROOKTA, Smith, 

t 7 ^ 

A denselv hoary shrub. Leaves opposite or rarely ternate. Flowers 
functionally dioecious, in bracteate clusters arranged in panicled spikes. 
Cnlyx-tube very short; teeth subulate, in fruit elongating and plumose. 
Corolla-lobes 4, subequal. Stamens 4, very short, equal. Disk regular. 
Fruit of 1 — 4 dry, hairy nutlets. 

Colebrookia oppositifolia, Sm,. Vetn. Binda or Bindu, Gen. 
Bhtm-Tuderi, E. — An erect evergreen shrnb 4 — 12 feet high wdth stems 
up to 2 inches diameter. Twdgs, petioles and inflorescence densely 
silky-tomentose. Twdgs quadrangular. Bark pale brown, slightly 
rough, thinly corky. Blaze *1 inch, vellow turning pale orange on 
exposure. Leaves 5 — 11 bv 1*5 — 4 inches, elliptic-oblong, acuminate, 
erenate, base acute, somewhat pubescent especially on the nerves, dull 
green and rugose vfith im^messed nerves above, sbftly tomentose beneath : 
lateral nerves 12 — 15 pairs arcuate. Petiole *5 — 1*25 inches long. 
Flowers *1 inch long, white, in dense whorls aggregated into panicled 
spikes 2 — \ inches long. Panicles terminal and in the axils of the upper 
leaves. Calyx ‘1 inch long in flower, 5~partite with plumose teeth which 
in fruit are *le5 — *25 inch long and filiform. Corolla a little shorter than 
the calyx. Nutlets minute, hairy at the tip. 

Occurs throughout the area up to 4,500 feet. Very common and is found in 
many varying types of forest, frequenli in sal forest, Flow^ers : January — ^March, 

' ' 27 
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5. COTjQTJHOUNTA, Wall 

ftlmilxs erect or scandent. Leaves opposite. 'FJowers in w'liorls 
^vhich are axillary amd in spikes or racemes ; bracts minute. Cnlx x 10- 
nervecl, subeqiially 5-toothed, throat naked. Corolla 2-lipped, upper 
entire or notched, lower 3-lobed; tube incurved. Stamens 4, ascending, 
didynamous, the lower ones shorter. ^ Style unequally 2-fid. 

Colquhounia coccinea, Wall Vem. Pothi or PharpMUa, biG. — 
An erect deciduous shrub usually 4-5 feet high but attaining 12 feet with 
stems up to 3 inches diameter. ; Bark pale yellowish-brown, rough and 
furrowed. Twigs, petioles and undersurface of leaves clothed with thick 
white woolly tomentum. Leaves 3*5 — 7 by 2 — 4 ’inches, ovate or ovate- 
lanceolate, acute, dentate-crenate, base rounded or cuneate, more or less 
stellate! y pubescent above, densely white-tomentose beneath, rugose with 
impressed nerves and dull green, above; lateral nerves 10 — 15 pairs. 
Petiole '5 — 2 inches long, terete. Flowers *7 — ‘9 inch long, varying 
from pale yellow to deep orange or red, clustered in the leaf-axils or 
arranged in dense terminal racemes up to 3 inches long. Pedicels very 
short. Calyx *25* '“'4 Inch long, clothed outride with short wwlly hair. 
Corolla pubescent without; upper lip more or less entire. Nutlets 
flattened, winged above, about *2 inch long. 

Occurs in the immediate ^vicinity of Naini Tal and also in tiie^Dhauli valley of 
North Garhwa] between 4,500 and 8,500 feet, but though abundant in both these 
widely separated localities I have, no record of its occurrence on the intermediate ranges 
of hills. Usually found in open forest or on open waste or boulder- strewn ground liear 
cultivation. The plants wutliin our area appear to be always densely clothed on the 
under leaf-surface wdth white woolly tomentum and never glabrate, as is sometimes the 
ease in other parts of its range (vide U. B. I.). Flowers : June — October. Fruit : September 
, --Decemiber. . * ■ 

6. GENIOSPOEUM, Wall 

.Herbs or shrul^s, erect or procumbent. Leaves oppo?^ite or 
whorled, floral leaves bract-like, often coloured. Flowers small, in many- 
flow^ered whorls arranged in terminal spikes or racemes. Calyx ovoid in 
flower, tubular and often with strong transverse ribs in fruit ; lobes 5, the 
uppermost larger but not decurrent. Corolla 2-lipped ; tube short : uppe>' 
lip 4-Iobed, lower entire. Stamens 4, didynlamous, exserted. Disk 
swollen, gibbous. Fruit of 4 dry nutlets. 

Geniosporam stroWIiferam, Wall—A.n erect herb or shrub with 
stems 3 — 6 feet high and up to 1 inch diameter. Twigs quadrangular, 
clothed with short reflexed hairs. Leaves opposite, 3—5*5 by 1*25 — 2*25 
inches, ovate or lanceolate, acute or shortly acuminate, crenate-serrate, 
base usually unequal and cuneafely attenuated on the petiole, clothed 
on both surfaces but especially on , the nerves beneath with short stout 
hairs; lateral nerves 6 — 8 pairs. Petiole *1 — *4 inch long. Flowers *25 
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inch longj in many-flowered whorls arranged in itnininal and axiiliuy 
spikes 2—6 inches long, often with a pair of small w iiitish leaves at the 
has?. Bracts ovate, hairy outside, up to *75 inch long. Pedicels about 
'05 inch long. Calyx about *1 inch long in flower, hairy outside ; in 
fruit *3 inch long wfith strong transverse ribs and with two black glands 
on the upper lip. Corolla white with purple veins. 

Occurs in the Central and East Aimora Divisions between 2,000 and 4,000 feet. 
There are specimens from near xVskot. This species is usually described as a herb bat 
Mr. W. J. Lambert assures me that it is usually slirubby in East Aimora and attains 
the dimensions given above. Flowers: July-— September. 

7, ELSCHOLTZIA, 

Herbs or shrubs, often strongly seented. Blowers small, in whorls 
aggregated into simple or panicled, sometimes one-sided spikes. Calyx 
5-toothed, erect and often enlarged in fruit. Corolla-tube straight or 
incurved ; limb oblique or sub- 2-lipped ; upper lobe or lip notched, erect ; 
lower spreading. Stamens 4, sometimes unequal. Disk produced 
beMnd the ovary. Style subequally bifid. 

Leaves ovate. Petiole '75 — 2' 5 inches long. Flowers 

yellow ... ... ... ... 1. flava. 

Leaves lanceolate. Petiole 0 — *2 inch long. Flowers 

white ... ... ... ... ... 2. polystachya, 

1* ElSioltzia flava, Benth. Vern. Pothi, NG. — A deciduous 
shrub wflth erect sparingly-branched stems usually 3 — 4 feet high but 
up to 8 Seet high and 1*25 inches diameter. Bark pale brown, rough, 
exfoliating in thin fibrous stfl’ps. Twigs quadrangular, hairy, with sniall 
raised dark brown tubercles. Leaves opposite, 4 — 8 by 2‘25— 4*5 inches, 
ovate or rhombic-elliptic, caudate-acuminate, serrate, base cuneale 
rounded or siibcordate, pubescent especially on the nerves al)Ove, pubes- 
cent on the nerves and closely gland-dotted l)eneath ; lateral nerves 7 — 0 
pairs, arcuate. Petiole '75 — 2*5 inches long. Blowers ‘25 inch long, 
yellow, in dense many-flowered w-horls, aggregated into dense axillary 
and terminal pedunculate spikes 2 — 4 inches long, sometimes twv^ from 
the same leaf-axil. Bracts ovate or lanceolate, deciduous. Pedicels up 
to *1 inch long. Calyx ‘1 inch long in flower, puberulous and glandular 
outside; *2 inch long in fruit, tubular. Corolla 2-lipped, pnberulous out- 
side. Nutlets ellipsoid. 

Occurs throughout the hills between 5,000 and 9,500 feet. Common on the inner 
ranges usually in shady ravines and moist IbcaUtues in oak fores'*-, often on sites of 
abandoned cultivation, forming dense gregarious patches. The leaves are strongly 
aromatic when crushed. Flowers : September- October. 

2. Elsholtzia polystachya, Benth, — An erect deciduous shrub 
usually 5 — 10 feet high but attaining 15 feet with stems up to 4 inches 
diameter. Bark pale brown, rough, exfoliating in long narrow fibrous 
strips. Blaze *1“‘2 inch, yellowish, Twflgs subquadrangular, a groove 
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down each face, hoary when young. Leaves opposite, 3' 3—7 by 
1'25— 3 inches, elliptic-lanceolate, acute or acuminate, base narrowed, 
serrate, pubescent on both surfaces, minutely gland-dotted with yellow^ 
glands beneath and sometimes also above; lateral nerves 6— 12 pairs 
prominent beneath. Petiole 0— '2 inch long. Flowers 'IS— '2 inch 
long, white, aromatic, in cylindric spikes 2 — 8 niches long by •3— '5 inch 
across when in flower ; spikes solitary terminal or several in the axils of 
the upper leaves. Calyx '05 inch long. Corolla tomentose outside with 
yellow resin dots near the mouth ; limb spreading, 4-lobed. Stamens 
exserted. Anthers purple. Nutlets oblong. 

Occurs throughout the hills between 6,000 and 10,500 feet. Very common in 
secondary forest growth especially on abandoned cultivation, sometimes forming gregarious 
patches in open 6ctnf forest. The leaves are very aromatic when crushed. Flowers: 
September- October. Fruit : ISFovember, 

8. SCUTELLAEIA. Linn, 

Herbs or luidersbrnbs. Leaves opposite ; floral leaves usually small 
and bract-like. Flowers in axillary wliorls, or w^horls spiked or raceroed, 
sometimes only 1-2-flo-wered. Calyx 2-lipped, the lips closed in fruit, 
upper lip with a broad peltate or concave scale on the back and finally 
deciduous when the nutlets are ripe. Corolla 2-lipped, the t;tibe usually 
sharply recurved above the calyx and then ascending ; uppei^lip entire or 
notched, lower broad, 3-lobed. Stamens 4, didynamou^:. Disk elongate. 
Ovary oblique ; upper style-lobe short. 

Scutellaria repens, Buck, Ham, — ^A subdeciduous shrub with 
stems 1 — 3 feet high and more or less erect or sometimes weak and 
straggling, attaining 5 feet long and ‘5 inch diameter'. Bark pale brown. 
Leaves ’3 — 1 inch long, ovate, acute, the lower usually coarsely crenate- 
serrate, the upper entire, minutely hairy especially beneath, base acute 
or truncate rarely subcordate. Petiole ‘2 — *5 inch long. Flowers *5-‘6 
inch long, white^ tinged with pink, solitary in the axils of leaf-like bracts 
arranged in lax terminal glandular-hairy racemes ; racemes mostly termi- 
nating short lateral branches. Bracts usually *2-'3 inch long. Pedicels 
* 1 — *15 inch Jong. Calyx scarcely *1 inch long, glandular-hairy; upper 
lip deciduous in fruit bearing on its back a large lio'od-like shield (the 
posterior calyx-lobe) ; lower lip entire, persistent in fruit and closing 
the calyx-mouth. Corolla-tube slender, bent to one side near the base, 
glandular-pubescent outside ; upper lip erect hood-like. Nutlets minute, 
blue. 

Occurs throughout the hills between 2,000 and 5,000 feet. Common on exposed 
steep slopes, often on road cuttings or in crevices of precipitous rocks or walled terraces, 
the branches sometimes hanging ip, dense feetoons. Flowers ; February-— April and 
again Ocb»ber, 
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9. EOYLEA, Wall. 

' A' lioary slimb. Flowers in axillary 6^ — 10-flowered whorls. Calyx-, 
tobe cylindric, lO-iieiwed; lobes 5. Corolla-tube included; limb 2- 
lipped; upper lip erect, hooded, entire; lower spreading, 3-fid, midlobe 
longest. Stamens 4, didynamous. Style-lobes siibequal. 

Roylea calydna, Briquet. Syn. R. elegms, Wall. Vern. Karui, 
G. — An evergreen shrub usually bushy with -weak spreading branches 
when growing in the open, often subscandent with stems up to 12 feet 
high and 2 inches diameter w^hen supported by surrouiidiiig vegetation. 
Bark pale brown, rough and somewhat softly corky. Young shoots 
tomentose. Leaves opposite, 1 — 1*6 by *6 — 1 inch, ovate, acute, crenate 
or inciso-crenate, base broadly cuneate, adpressed-piibescent above, 
tomentose on the nerves and dotted with minute eolouiiess glistening 
glands beneath, lateral nerves 2-3 pairs. Petiole *1-1 inch long, slender, 
tomentose. Flownrs *3 inch diameter, white sometimes tinged with 
I>;'nk, (in lax axillary 6 — 10-flowered whorjs. Calyx pubescent and giand- 
dofted ; tube ’25 inch long; lobes Jiearly as long as the tube, enlarged in 
fruit. Corolla *5 inch long; tube cylindric. Nutlets ovoid-oblong, 
smooth. 

Occurs throughout the hills between 2,000 and 5,000 feet. Pairly common in 
open places ^nd miscellaneous scrub forest. The leaves are very bitter to the taste. 
Flowers : Marcj^- April. 

/ 10. PLBCTRANTHUS, L’Hmf. 

Herbs or shrubs, stems usually square. Leaves opposite or teruate. 
Flowers in panicled or racemed 6~8-flowered cymes or whorls, with 
pairs of floral leaves. Calyx usually 2-lipped, enlarged in fruit ; lobes 5, 
subequal or the uppermost widest. Corolla 2-lipped; tube exserted, 
straight or decurved; upper lip short, 2 — 4-fid, recurved; lower entire, 
boat-shaped. Stamens 4, didynamous. Disk usually produced in front, 
large. Style bifid at the tip. 

I. — Undersurface of leaves hairy but not whitc-tomentose. 

Corolla-tube abruptly bent at the base ... ... 1. Gmtsa. 

n. — Under-surface of leaves hoary or^ white-tomentose. 

Corolla-tube straight. 

1. Leavts *75-“'2 inches long, opposite ... ... 2. mg os us. 

2. Leaves 3 — 6 inches long, usually ternate ... 3. ternifolius. 

1. Plectenthns Coetsa, Buch.-Ham. Verm Molchdm, NG.— 
A deciduous or subdecidnous undershrub with erect stems 2—6 feet high 
herbaceous in the upper portions but often quite woody wdthin 1-2 feel 
of the ground and attaining 1 inch diameter. Branches quadrangular, 
each face more or less grooved down the centre, w^fth large pith, clothed 
wdth pale reflexed hairs. Leaves opposite, very variable in size, lower 
ones up to 6 by 3*5 inches, ovate, acuminate, dentate, base truncate m.* 



422 LXVII.— LABlATiE. 

cuneate nairowed into a short petiolar wing, hairy on both surfaces, 
dull green above; lateral nerves 4 — 6 pairs, prominent beneath. Petiole 
up to I'o inches long, flattened above. Flowers ' 3— '35 inch long, pale 
lavender-blue with 2 — 4 purple spots or stripes on the upper lip, in few- 
flowered cymes arranged in axillary and terminal pubescent panicled 
racemes 3 — 6 inches long. 'Calyx ‘05 — ‘1 inch long, ribbed, decurved in 
fruit. Corolla-tube bent at right angles near the base ; upper lip 
obscurely lobed. Nutlets broadly ellipsoid, smooth. 

Occurs throughout the hills between 3,000 and 7,500 feet. Very common both 
in forest and on open waste lands, often gregarious. Flowers : September-October. Fruit : 
December. 

2. Plectranthus mgosus, M^all Vem. Kiirkha, NG. — A'n erect 
bushy shrub 2 — 4 feet high with stems up to *5 inch diameter. Bark 
pale brown, rough, exfoliating in long papery strips. Youngs shoots, in- 
florescence, petioles and leaves beneath more or less densely clothed 
with white stellate pubescence. Leaves opposite, *75 — 2 by *4 — 1 inch, 
ovate or elliptic, obtuse, crenulate, base cuneate or truncate and cuneate- 
ly-attenuated below, dull gveen pubescent and very rugose with much 
impressed nerves above, densely w^hite-tomentose beneath. Petiole 
*2 — ‘6 inch long. Flowers ‘25 — *4 inch long., white or pale lavender-blue 
spotted and streaked with purple, in few-flowered axillary cymes *3 — 1 
inch long arranged in terminal leafy or leafless panicles.^ Peduncle 
and pedicels slender. Calyx *1—* 15 inch long, wooliy-pubescent. 
Corolla-tube straight; upper lip shorter than the lower. Nutlets oblong. 

Occurs throughout the hills between 4,500 and 9,500 feet. Very common and 
gregarious on steep stony and shaly slopes in the inner dry valleys of upper Oarhwal, 
less frequent on the central and outer ranges. The leaves are exceedingly aro.matic. 
Flowers: July — October. Fruit : April-May. 

S. Plectranthus temifolius, Don.— A deciduous undershrub 2 — 5 
feet high, the sparingly-branched erect shoots either dying ‘ back each 
year to a perennial woody base or the lower portions of the stem persisting 
and becoming somewhat woody. Twigs tomentose, striate, reddish- 
brown, 6-angIed with large pith. Leaves oppos^ite or ternate, usually 
ternate, 3 — 6 by ‘6 — 1'25 inches, lanceolate, acuminate, serrate or 
crenate-serrate, base acute, upper surface clothed with short hairs, lower 
surface hoary-tomentose. Petiole 0 — ‘1 inch long. ^Flowers ‘2 inch 
long, white or pale lilac with pink spots at the base of the upper lip, in 
compact densely villous cymes crowded in erect, terminal, branched, 
spake-like panicles 6 — 15 inches long. Calyx ‘05 inch long On flower, 
densely villous outside, ‘15 ijich long in fruit, tubular, prominently 
ribbed, 5-toothed. Corolla clothed outside with deciduous tomentum ; 
tube straight. Nutlets trigonous, acuminate. 

Oecnrs throughout the area up to 5,500 feet. Fairly common in open grassy foresi', 
often on soutliern asx}ects in eliir forest. Flowers : November-December. 


LXVIII . — N YCTAOIN ACE . 


423 ' 


LXVIII.— NYCTAGINACE^E^^ : 

. Herbs slirnbs or trees. Lea-ves usually opposite, eiitiie, exstipiilate. 
Flowers 2 (rarely l)-sexiial, regular, sometimes dimorphous. Iiiflores- 
ceiice various, flowers often minute in heads cymes or umbels, wliich are ^ 
sometimes paiiicled. Perianth gamophyrioiis, petaloid with the lube 
persistent and accrescent ; limb 3 — 5-lobed, plaited in bud. Petals 
absent. Stamens 1—30, hypogynous, sometimes iiiiilateral ; filaments 
usually unequal. Ovary free, l-carpellary, 1-cellecl ; style filiform ; 
stigma simple or multifid; ovule solitary. Fruit a thin-walled achene, 
enclosed in the hardened perianth-tube. 

BOEEHAAVIA, Linn... 

Erect or diffuse lierbs or shrubs. Leaves opposite. Flowers small, 
arranged in panicles umbels or heads* pedicels jointed; bracts small, 
rarely forming a minute involucre. Perianth- tube long or short; limb 
funnel-shaped, 5-lobed. Stamens 1 — 5, exserted. Ovary oblique, 
stipitate ; stigma peltate. Nut small, viscidly glandular. 

Boerhaavia diffusa, Lmn. Syn. B. re-pens, Linn, vars. diffusa mid 
procumhens, F. B. I.— A deciduous or subdeciduous undershrub with 
flexible trailing stems up to 4 feet long and ‘5 inch diameter. Bark pale 
brown with large rough raised lenticels. Twigs swollen at the nodes, 
usually tinged pink or purple. Young shoots puberulous. Leaves in 
unequal pairs at the nodes, '5 — 1*5 by *4 — 1*2 inches, ovate 
oblong or suborbicular, acute or obtuse, rather thick and fleshy, 
dull green and glabrous above, whitish with minute hairs on 
the nerves beneath, lateral nerves 3-4 pairs. Petiole *3 — 1*5 
inches long. Flow'ers *1 — *15 inch diameter, pinkish-mauve, 
sessile or subsessile, in few-flowered umbellate heads arranged in lax 
pedunculate axillary and terminal panicles often reduced to a single 
]>edunculate head. Perianth about *1 inch long; tube glandular-hairy: 
limb with 5 narrow vertical bands outside. Fruit ‘15 inch long, obovoid, 
prominently 5~ribbed, glandular-hairy between the ribs. 

Occurs ill tlie subiiimalayan tract and outer hill ranges up to 4,000 feet. As 
j’egards its further distribution in the hills I ?im uncertain. Common on waste ground, 
frequently only annual herbaceous shoots • are produced, but failure to persist is in such 
cases probably due to grazing or similar causes. The root is very long and stout. The 
leaves become more or less tinged with |)mk or purple some time before falling. Flowers 
chiefly during March and April and again in September and October 




tiXTX -AMABiUJ^TACEiB . 


425 


LXIX.—AMAEANTACE^. 

Herbs, rarely shrubs or unclershrubs, erect or cliiiibing. Leaves 
opposite or alternate, exstipiilate, simple, asiially entire. Flowers smalt, 
usually hermaphrodite, sometimes polygamous or 1-sexiial, usually in 
dense heads or spikes, the outer in a cluster or head sometimes imperfect 
and altered, heads or spikes often panicled, bracts and 2 bracteoles nearly 
always present and chaffy or scarioiis like the perianth. Perianth dry, 
persistent, usually of 5 free or connate segments. Stamens 1—5, 
opposite the perianth-segments; filaments free or connate below or united 
with intervening membranous staniinodes into a liypogynous cup. 
Ovary formed of 1- — 3, rarely more carpels but always 1-celled ; styles 
0 — 3, rarely 4; stigmas capitate or feathery; ovules 1, rarely several. 
Fruit an utricle, rarely a berry capsule or nut, sometimes enclosed in the 
perianth. 


I. — Leaves alternate or with opposite and alternate leaves 
mixed. 

Glabrous or nearly so. Spikes or racemes not 
dense. 

!.♦ Mowers pedicellate. Bacemes 2 — ^12 inches 

long. Emit more than 1 -seeded ... 1. 

2. Mowers subsessile. Spikes *5 — ^2 inches long. 

Emit 1-seeded ... ... ... 2. 

B. More or less tomentose. Spikes dense and silky 3. 
TI. — Leaves opposite. 

A. Flowers all perfect, in simple spikes ... 4. 

B. Flowers in clusters or heads which are arranged 

in spikes, each cluster containing only 1-2 
perfect flowers. 

1, Sterile flowers reduced to stellate heokeHl 

bristles ... ... ... 5. 

2. Sterile flo'Wers reduced to a single hooked 

perianth- segment ... ... ... 6. 


DeerifUjia. 

Bosia. 

Acrua. 

Acliyranthes. 

Pupalia . 
Gyathnla. 


1. DEEEINGIA, R, Br. 

Eambling or climbing shrubs. Leaves alternate. Flowers herma- 
phrodite or polygamo-dioecious, in simple or panicled spikes. Perianth- 
segments 5, scarcely scarious, spreading in fruit. Stamens 4 — 6, 
connate at the base. Ovary sessile or shortly stipitate ; styles 2 — 4 
connate below ; ovules many. Fruit a berry. Seeds few or many, 

Deeringia celosioides, E. Br, Vern. Wali^ G-. — ^An evergreen 
shrub 4 — 8 feet high with straggling stems up to 4 inches diameter and 
often drooping branches. Bark pale brown, fairly smooth. Blaze *l-'2 
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iBcliV fibrous/ Branches smooth, green. Twigs striate. 

Leaves 2—5 by 1-2 inches, ovate or ovate-lanceolate, long-pointed, entire, 
glabrescent. ]?etiole '2 — 1 inch long, slender. Flowers '2 inch | 

diameter, pale yellowish-green, in axillary and terminal simple or | 

panicled spike-like racemes 2 — 12 inches long. Pedicels ’05 inch long. 
Perianth-segments at first reflexed ultimately spreading. Stamens 5, 
nearly twice as long as the perianth. Berry *2 inch diameter, scarlet, 
seated on the spreading perianth. Seeds usuajly 3. !, 

Occurs throughout the area between 1,000 and 4,000 feet. Common in secondarj^ ? 

scrub and open miscellaneous forest. .Flowers: September- October. Fruit : November— : 

February. i | 

2. BOSIA, Linn, 

Glabrous shrubs. Leaves alternate. Flowers small, often polygam- 
ous, 2 — 4-bracteolate, in spikes or racemes. Perianth-segments 5, her- 
baceons, rounded, concave. Stamens 5, inserted on a hypogynoiis 10- 
lobed disk. Ovary ovoid; stigmas 2-3, recurved. Berry globose. 

ft \ 

Bosia Anihei*stiaiia 5 Hook, /. — A rambling shrub 10 — 20 feet high 
with stems up to 4 inches diameter, the branches often drooping. Bark js 

rough with numerous shallow cracks. Bla.ze '2 inch, yellowish. 

Branches smooth, green. Leaves 2 — 6 by 1 — 3 inches, ovate, acute, 
entire, base usually broadly cuneate, dull green, lateraP nerves 4 — 6 
pairs with smaller ones betw^een. Petiole ’2— '7 inch Lng. Flowers ‘2 
inch diameter, green, subsessile, in axillary and terminal, simple or 
panicled spikes ‘5— 2 inches long. Bracts and bracteoles rounded, 
closely imbricate, green with wFite margins. Perianth-segments erect. 

Berry ‘15 — *25 inch diameter, globose, crimson, succulent, seated on the 
adpressed perianth-segments. Seed 1, black. 

Has only been collected near Josbimatli in Nortli Garbwal at 6,000 feer elevation. 

Its distribution extends westwards through the Punjab. Flowers: May — July. Fruit: 
October-November. 

8. AERUA, Forsk, 

H or undershrubs. Leaves alternate or opposite. Flowers 2- 
sexiial or poh'gamous, in woolly solitary clustered or panicled spikes. 
Perianth-segments 4-5, membranous, all or the inner only woolly - 
Stamens 4-5, connate below together with alternate staminodes to form 
a cup. Style with capitellate or bifid stigma; ovule solitary. Fruit a 
! membranous utricle or a circiimscissile capsule with a coriaceous crown. 

I Aeraa scandens, Wall. — ^A deciduous irndershrub with weak erect or 

: straggling stems 2 — 6. feet high and up to *75 inch diameter. Bark 

smooth, green or reddish. Bi'anches grey-pubescent or tomentose. « 
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Leaves usually alterna-te, 1 — 4 by *4 — 2 inches, ellipt-ar or elliptic- 
lanceolate, acute at both ends; clothed on both sides -with aclpressed grey 
.pubescence; entire, '.finely niucronate.-.- Betiole.‘2 — ‘5 inch long. Flowers 
‘1 inch diaiiieter, Ireeii inside, bisexual, in whitish ovoid or shoidly 
cylindric axillaiw a tenniiial spikes *2—1 inch long by ‘2-*3 inch 
diaane ter, iisiially forming a very lax terminal panicle. Bracteoles less 
than *1 inch long. Perianth-segments 5, lanceolate, acuminate, with 
long silky white hairs on the back giving the whole infiorescence a 
whitish appearance. Stamens 5. Fruit a membranous broadly ovate 
utricle. Seeds black, shining. 

Occurs througliout the area up to 5,000 feet. Commcm in open dry miscellaneous 
forest end waste places. The weak stems usually seek support front the surrounding 
vegetation. Blowers principally during October — ^February. 

4. ACHYEANTHES, Lmn. 

Herbs or undershrubs.. Leaves opposite. Flowers liermaphrodite, in 
simple or panicled spikes; bracts and bracteoles spinescent. Perianth- 
segments 4-5, narrow, one or all awned, shining, coriaceous. Stamens 
2 — 5 ; filaments connate at the base with intermediate quadrate 'staiiimo- 
des which are to-cthed, or have a toothed dorsal scale. Style filiform ; 
stigma capitgllate; ovule solitary. Fruit an utricle. 

Stems perefinial or only the upper shoots deciduous. 

Staminodes red ... ... ... 1 ., aspera. 

Stems annual and dying back to a stout persistent root- 

stock. Staminodes white ... ... ... 2. hidentaia. 

1. Achyrahthes aspera, Linn.— A deciduous or subdeciduous under- 
shrub with weak erect stems 1 — 4 feet high and up to ‘5 inch (bameter. 
Twigs striate, pubescent, siibquadrangular. Leaves variable in size, 
usually 2*5 — 4*6 by 1*25 — 2*5 inches, elliptic obovate or sub'>rhicular, 
apex rounded or abruptly short-acuminate, base acute, entire, more or 
less softly tomentose on both surfaces, dull green above; lateral nerves 
7-8 pairs. Petiole '1 — ‘5 inch long, deeply channelled above. Flowers 
‘3 — *35 inch diameter, in temxinal and axillary pubescent spikes 6 — 12 
inches long, soon deflexed against the rachis which elongates considerably 
in fruit. Bracts o^ate, awned, persistent. Bracteoles ovate, spinescent. 
Perianth glabrous, green; segments ovate-oblong, acuminate, becoming 
hardened in fruit. Stamens 6, staminodes 5, all connate at the ba^e to 
form a membranous cup, the staminodes forming a fimbriate fringe along 
its upper edge, this fringe and the fertile stamens coloured rosy pink. 
Fruit an oblong utricle enclosed in the hardened perianth. 

Occurs throughout the area up to 6,000 feet. Common in waste places and in dry 
c'xposed pT)sitions. Stems arc perennial and the 1-2 i'ooi often becomes distinctly 

woody in old plants. Flowers : Jane — Odober. Fruit : .July — Docciuber. 
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2* Aehpanthes MdeEtataj Blume , — A deciduous undershmb, the 
erect or siiberect stems 1—4 feet high,, dying back annually to a more or 
less woody rootstock or the basal portion partly persisting and attaining 
12 inches long and ‘4 inch diameter. Twigs striate, pubescent, more or 
less quadrangular. Leaves usually 4—8 by 1*75— 3*5 inches, eliiptic, 
entire, margin undulate, acuminate, base acute or obtuse, clothed with 
short spreading hairs on both surfaces, dull green above ; lateral nerves 
6 — 9 pairs. Petiole *2— ‘9 inch long, channelled above. Flowers '25— *3 
inch diani£4ei\ in terminal and axillary spikes 2 — 10 inches long, soon 
deiiexed against the pubescent rachis. Bracts ovate, awned. Bracteoles 
bi’oadly auncled to nearly lialf-w^ay up the spine. Perianth glabrous 
green; segments ovate-oblong, acuminate, becoming hardened in fruit. 
Stamens and staminodes as in A. aspera, but the fimbriate fringe to the 
staniinodes is white or greenish, not pink. Fruit an oblong utricle 
enclosed in the hardened perianth. 

Occnrs tliroughont the hilis between 5,500 and 8,000 feet. Common in waste places 
and in shady oak forest where it is often somewhat gregarious. Some authors regard 
this species as merely a variety of A. aspera. Flowers: June — October. Fruit: July — 
December. 

.5. PUPALIA,..,Jtt^^.,>.^ 

Herb’s or undershriibs. Ibeaves opposite. Flowers perfect and im- 
perfect mixed together in, spiked clu#ers, the imperfect r^iiced to awns 
wit]} stellately spreading hooked bristles. Perianth-segments 5, herba- 
ceous, acuminate, 3 — 5-nerved. Stamens 5, slightly connate below. 
Style slender; stigma capitellate; ovi}le solitary. Fruit a membranous 
utricle enclosed in the perianth. 

Pupalia lappacea, Mog,— An undershrub or herb with weak rambling 
sterns 2 — 6 feet high and up to *35 inch diameter. Branches terete, 
tomentose. Leaves variable in size, 1*5 — 5 by *75 — 2 inches, ovate or 
elliptic, acute or acuminate, entire, base rounded or cuneate, membran- 
ous, tomentose on both surfaces when young, ultim.ately glabrescent 
above, lateral nerves 6 — 10 pairs. Petiole *1— ‘6 inch long. Flowers 
*25 inch diameter, green, in approximate or distant clusters arranged in 
terminal spikes 4 — 10 inches long; rachis slender, tomentose. Clusters 
containing one perfecfc flower and several imperfect ones, the perianth- 
segments of wliich are reduced to stellately spreading hooked bristles. 
Bracts and bracteoles api dilate. Perianth of perfect flowers 5-partite ; 
segments lanceolate, awned, densely white- woolly. Seed *1 inch long, 
black, shining. 

Occurs throughout the area up to 3,5D0 feet. Fairly common in dry scrub forest 
and waste places. J'hc stems seem- to die back annually to n short basal more or Ic.ss 
woody portion. Flowers : September-October, Fruit : October-November. 
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6. CYATHULA, Lom\ 

tinderslirubs. Lfeaves opposite, entire. Flowers smail, in 
bracteate ; and bractlolate spieate or capitate fascicles with 1-2 flowers 
perfect and the rest imperfect. Perianth-segments of ^ iniperf e(3t flowers 
nltimately converted into rigid hooked awns. Perianth-segiiients of 
perfect flowers 5, scarious, acuminate or with hoolved awns. Stamens 
6; filaments connate below with intervening lacerate or 2-3-ficl stainiii- 
odes into a hypogynoiis membranons cup. Ovule solitary ; style simple, 
filiform. Fruit an ovoid membranous utricle enclosed in the perianth. 

Cyathnla tomentosa, Moq. Vern. Licli-knfa, NGr. — A decicluous 
andershrub usually 2—4 feet high, but occasionally up to 8 feet high with 
stems 1 inch diameter. Stems suberect or procumbent, ultimately 
woody at the base, with pale brown roughish bark. Branches succu- 
lent, smooth, green, terete, with large pith and much swollen nodes. 
Young shoots tomentose. Leaves variable in size, usually 3*5 — 7 by 
1*75 — 3*5 inches, elliptic, acute or acuminate, base naiTowed, rather 
densely adpressed-hairy above, silky-tomentose beneath; lateral nerves 
6 — 9 pairs. Petiole ‘25 — *75 inch long. Flowers greenish with a pale 
sheen, in dense globose heads *5 — *75 inch across arranged in axillary or 
terminal pedunculate spikes 2 — 6 inches long, the basal portion often 
interrupted, t^ie axillary spikes sometimes reduced to a single peduncu- 
late head. Bracts ovate, *1 — *15 inch long, cuspidate, with a line of 
hairs down the baclx. Perfect flowers 1-2 in each cluster surrounded by 
imperfect ones reduced to a single* hooked perianth-segment. Perianth - 
segments of perfect flow^ers linear-lanceolate, about *2 inch long, 2 or all 
ending in hooked awns, enlarged in fruit. 

Occurs throughout the hills between 3,500 and 7,500 feet. Common on waste 
ground. Sometimes the whole stem, sometime^ only the lower portion persists from one 
year to the next. Flowers : July-August. Fruit : NoTember-December. 
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l!xx.— CHENOPODIACE.E. 

Herbs or shrubs, often fleshy. Leaves usually al tern; ile, simple, 
exstipiilate. Flowers small, 1-2-sexual, <}fteii dimorphic. Bracts 1 or 
none. Perianth persistent, often accrescent, of 3 — 5 free or cooi:ate seg- 
ments. Stamens usually 6, opposite the perianth-segnients, hypogynous 
or perigynoiis, free or connate at the base. Ovary l-celled ; stigma, capi- 
tate or 2-3-lobed; or stigmas *2 — 5, free or slightly united; ovule sol it ary . 
Fruit usually an utricle, rarely capsular, often enclosed in the enlarged 
sometimes fleshy perianth. * 

EUEOTIA, Adcms. 

Herbs or undershrubs, woolly or tomentose. Leaves alternate, 
entire. Flowers minute, unisexual. Male flowers spicate, ebracteate. 
Perianth-segments 4, obovate, obtuse. Stamens 4, filaments filiform. 
Female flowers axillary, 2-bracteate; bracts conduplicate, connate with 
free tips, at length closing over the utricle, becoming coriaceous, veined, 
villous, 2-beaked and at length splitting into 4 valves. Perianth 0. 
Stigmas 2, filiform. Fruit an ellipsoid compressed utricle. 

Eurotia^ceratoides, 0. A. Mey. Venn Bhotia.-— 

erect rather stiff bushy deciduous shrub about 1 foot high with stems 
up to '35 inch diameter. Bark pale ashy or yellowish-brown, slightly 
rough. Young shoots and leaves hoary wdth stellate tomentum. 

Leaves *5 — -I'S by *2 — *5 inch, oblong, elliptic or ovate-lanceolate, 
obtuse, pale glaucous and clothed on both surfaces with \coolly toniem 
turn wdien young. Petiole up to ‘1 inch long. Male flowers: perianth 
4-partite, hairy. Utricle '1 inch long, enclosed in a hard 2-horned 
capsule composed of the bracts and hidden by long silky grey hairs. 

Occurs on the dry inner ranges bordering Tibet between 11,000 and 14,000 feet. 
It grow’-s gregariously on open stony slope.s und is locoHy vorv common. The leaves are 
not aromatic. Flowers : July — September. 
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LXXI.— POLYGONACE^, ' 

. Herbs: or slirtibs, , Lea^ves usually alternate, simple, entire or 
serrulate, rarely lobed; stipules scarious or membranous, usually sbeatb- 
iiig the stem (ochreate). Elowers usually herniapbrodite, regular, 
jointed on the pedicel, usually clustered with the clusters often spicate 
or panicled. Perianth inferior, of 3—6 free or connate persistent seg- 
ments. Stamens 5 — 8, rarely more or fewer, opposite the perianth- 
segments. Disk annular, glandular or none. Ovary free, l-celled, 2-3* 
gonous; styles 1—3, free or connate; stigmas various; ovule solitary. 
Fruit a nut, usually enclosed in the periantli whicli may be accrescent. 

Periantli 4-5-cleft ... ... ... ... 1. Polygofium, 

Perianth 6-cleft ... ... ... ... 2. Eumex, 

f 1. POLYGONUM, Lmn. 

Herbs or shrubs, rarely climbing. Leaves alternate, entire, rarely 
lobed; stipules tubular, membranous. Flowers small Iiemiaplirodite, 
clustered, the clusters sessile or in spiciform racemes. Bracts and 
bracteoles membranous, orchreate. Perianth 4-f5- rarely 3-cleft, the 
twQ outer s%ments usually smallest. Stamens usually 5 — 8, perigy- 
nous. Ovary compressed or 3-gonoiis; styles 2-3, free nr sbghtly 
connate ; stigmas usually capitellate. Fruit a compressed or trigonous 
nut, covered or partially so by the more or less accrescent perianth. 

I. — ^Flowers axillary, solitary or fascicled. 

1. Stipules with 2 distinct excurrent nerves ... 1. recumhens. 

2. Stipules without excurrent nerves ... 2. plebejitm. 

II. — Flowers in spiciform terminal racemes. 

1. Leaves elliptic, less than 1 inch long ... 3. vaccinifoVmm. 

2. Leaves linear-lanceolate, more than 1 inch long 4. emodi. 

III. — Flowers in small more or less globose heads. 

1. Stems erect or suherect. Leaves 3 — 6 inches 

long ... ... ... ... 5. chinense. 

2. Stems creeping. Leaves 1-2 inches long ... 6. capitatum. 

IV. Flowers in large terminal panicles ... ... 7, paniciilatuw.. 

1. Polygonum recambens, Royle.-—Aii undershrub with creeping 
herbaceous or woody stems 6 inches to 3 feet long and occasionally up to 
‘D inch diameter. Bark reddish-brown. Young shoots puberulous or 
scaberulous. Leaves '5— 1*5 by ‘25 — *7 inch, elliptic, obtuse or acute, 
entire, base acute, rather thick and fleshy, glabrous except for minute 
glandular hairs on the margins and along the nerves beneath. Petiole 
up to ‘1 inch long. Stipules *16 — '25 inch long, ovate-lanceolate, with 

28 
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a strong excurrent nerve on each side. Flowers ‘1 inch diameter, 
greenish, in axillary clusters. Pedicels ‘05 inch long. Perianth 5- 
partite; segments spreading in flower. Nut ‘05 irch long, trigonous, 
black, shining. 

Occurs tliroughout the hills between 4,000 and 8,500 feet. Very common on newly 
exposed surfaces, roadsides and waste places. Usually herbaceous but occasionally quite 
woody and persistent. Flowers t June — ^August. 

2. Polygonum plebejum, R, Br ^ — An undershrub with slender 
prostrate herbaceous or woody stems 6— 24 inches long. Twigs terete, 
striate, glabrous. Leaves variable in size, usually ‘2 — ‘5 inch long, 
linear oblong or narrowly obovate, sessile or shortly stalked. Stipules 
colourless, rather short, lacerate to the middle and fimbriate, nerves 
usually obscure. Flowers about ‘1 inch long, pink, axillary, solitary or 
2-3 together, sessile or nearly so. Perianth 4- or 5-partite. Nut trigon- 
ous, shining. ' 

Probably occurs throughout the subhimalayan tract and central and outeF hill 
ranges up to 6,000 feet. This is a very variable species and is separable into perhaps as 
many as eight distinct varieiies. I am unable to state vdth any certainty which varieties 
occur within our area. Flowers : March — ^May. 

So Polygonum vaooiBifolium, Wall,— A deciduous -shrub with 
slender creeping stems up to *4 inch diameter. Bark rgugh, fibrous, 
pale brown. Leaves *4 — ‘8 by ‘25 — ‘5 inch, elliptic, usually acute at 
both ends, entire, glabrous. Petiole ‘05 — ‘15 inch long. Stipules 
*3 — *5 inch long, membranous with strong longitudinal excurrent nerves 
which persist after the intervening membrane has disappeared. Flowers 
**25 inch diameter, pink, in subsessile spiciform racemes 1-2 inches long 
terminating short side shoots. Perianth *15 inch long, 5-partite. 
Pedicels slender, up to *1 inch long. Bracts ‘1 — *15 inch long, ovate, 
ac Liminate , membranous . 

Occurs along the main Himalayan range between 10,000 and .13,000 feet. It is 
common and is sometimes found in forests of Betula utilis, at others growing in the 
open above forest level, but nearly always amongst boulders to which it clings closely 
by means of adventitious roots, often forming a dense matted growth. The leaves turn 
reddish before falling. FIo\\'ers : August — October, 

5. Polygonum emodi, Meissn.~A glabrous unaershrub with 
slender creeping stems up to '20 inch diameter, and short ascending 
leafy branches. Bark rough, reddish-brown. Leaves 1‘25 — 3 by 
'15 — '3 inch, linear-lanceolate, gradually tapering to a point at both 
ends, entire, with very numerous parallel oblique secondary nerves, 
rather coriaceous. Petiole 0— -'IS inch long. Stipules '7 — 1 inch long, 
oblong-lanceolate, long-acuminate, membranous, with numerous parallel 
nerves. Flowers nearly '2 inch long, red or pink, in erect long-peduncled 
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' termiiiar spike-like racemes *5 — ^1*5 indies long, usually solitary some- 
times two together. Bracts' ■*! — *15 inch long, ovate, acute, nieinbran- 
'■ ous. ,, Pedicels slei^er *l-‘2 inch long*. Perianth 5-partite. Stamens, 
8. Nut trigonous, Wooth, shining. 

Occurs along the main Himalayan range between 8,000 and 13,000 feet. It is 
usually found amongst rocks or boulders, the stems creeping oTer the ground and rooting 
at intervals. The leaves turn reddish before falling. Flowers: July — October. 

5.. Polygonuni cMnense, Linn. Vern. Ameta^ NG.— xin under-' 
shrub with erect procumbent or arching stems usually 2 — i feet high 
but up to S feet long and *35 inch diameter, persistent and somewhat 
softly woody with a large pith. Twigs smooth, terete, glabrous, a 
membranous stipular sheath *7 — 1*2 inches long enveloping the basal 
portion of each internode. Leaves 3 — 6 by 1*25 — 2 inches, oblong- 
lanceolate, acuminate, margin entire with fine undulations, base rounded 
or truncate with a narrow extension on the petiole, glabrous on both 
surfaces except the midrib beneath which is conspicuously clothed with 
wh^e hairs. Petiole ‘3 — *8 inch long, flattened above. Flowers ‘15 — *2 
inch diameter, white often tinged pink, in few-flowered heads *3-‘4 inch 
across arranged in lax terminal and axillary, pedunculate, corymbose 
panicles. Perianth 5-partite ; segments persistent and fleshy in fruit. 
Stamens 8.^ Anthers blue. Nut ‘1 inch long, trigonous, black, enclosed 
within the jmcy perianth to form an ovoid or globose fruit *25 — *35 inch 
long which is first white then shining black. 

Occurs throughout the hills between 5,500 and 8,000 feet. Fairly common in shady 
forest and moist ravines, often among boulders. The arching sterns^ frequently root at 
the nodes, and are occasionally subscandent; The plant described is var. corymhosay 
Meissn. Flowers ; June — October. Fruit : October-November. 

6* Polygonum capitatum, Buoli-Ham. — ^A’n evergreen undersHrub 
vdth slender herbaceous or woody creeping stems 6 — 12 inches long and 
up to '35 inch diameter. Bark reddish-brown. Young shoots hairy. 
Leaves 1-2 by *6 — ^1*25 inches, ovate or ovate-elliptic, acute, entire, base 
rounded or cuneate, sparsely hairy on both surfaces especially on the 
nerves and margin, ultimately glabrescent above, often with a darker 
coloured horse sho^ mark across the middle. Petiole 0 — *1 inch long with 
two rounded, hairy, ear-shaped expansions at the base, one larger than 
the other. Stipules *2— *4 inch long, tubular, membranous, hairy. 
Flowers less than *1 inch diameter, pink or mauve, in dense pedunculate 
capitate heads *25 — *5 inch diameter, solitary or 2-3 together. Peduncles 
hairy and glandular. Bracts ovate, acute, glabrous. Perianth S-pariife. 
Stamens 8. Nut trigonous, black,, surrounded by the persistent perianth. 

0(5Ciirs throughout the hills between 2,000 and 7,000 feet. Common on rocks and 
r>teep bftcks, the creeping stems rooting adventitiously. Young leaves often purplish 
ueuefith f weaves often turn brick-red ■ before falling. Flowers: May — July. 
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7: Polyg0iiiiiii paiiicHlatum, BL 'Vern,- A^neta^ 'NG-,— An mider- 
slirab xAitli arcJiing, erect or suberect, smooth, liollow, usually ttiftecl 
stems 4 — 8 feet high and up to 1 inch diameter o^ten quite woody 
towards the base. Whole plant glabrous except the leaf-margins which 
ore usually but not invariably ciliolate. Leaves 4—8 by 2— 4 inches, 
elliptic-ovate or-lanceolate, acuminate or caudate-acuminate, entire, base 
rounded or acute, lateral nerves 12— 24 pairs with smaller ones between. 
Petiole *3 — 1' 2 inches long. Stipules 1*5 — -4 inches long, nannwly 
lanceolate, ochreate, membranous . Plowers ‘15^ — *'2 inch diameter, 
white, in lax terminal and axillary often leafy panicles 4 — 12 inches 
long. Pedicels ‘05 — *15 inch long, slender. Bracts minute. Perianth 
5-partite ; segments oblong, spreading in flower, persistent and fleshy 
in fruit. Stamens 8 with oonspicnous interposed yellow glands. Nut 
less than *1 inch long, trigonous, black, enclosed within the. fleshy 
perianth and forming an ovoid fruit *15 inch long wliicli is first red then' 
black. " 

Apparently occurs throughout the hills between 5,000 and 7,500 feet, but srams 
tO' be rather local. It is usually found in shady banf for^.st on north aspects and most 
frequently along the banks of streams. Plowers ; September-October. Fruit : October- 
November. 

Another species P, frondosum, Meissn. is recorded from Fumavon between 7,500 
and 9,000 feet by Strachey and Winterbottom and is described in the F. B. as shrubby. 

' According to the F. B.' I. this species differs from P. 'paniculatmn in the following 
points : — ^Leaf margins not ciliolate. Leaf base rounded or cordate. ^Panicles boUi 
axillary and terminal (only terminal in P. paniculatum). Bather longfer petioles — ^up to 
1*5 inches. I have however found leaves both wdth and without ciliate hairs rn the. 
same- plant, and I have found plants having axillary panicles combined with ciliolate 
leaves so that I am disposed to regard P. frondosum as not specifically different from 
P. paniculatum. 

2. EUMEX, Linn. 

Herbs, rarely 'shrubs. Eadical leaves usually large ; stipules tubular, 
often disappearing 'with age. Flowers hermaphrodite or monoecious, in 
panicled or racemed whorls, rarely axillary cluster's. Perianth-seg- 
ments 6 in 2 series; inner accrescent, entire or toothed and often with 
a tubercle on the midrib in fruit. Stamens 6. Ovary trigonous ; styles 
3; stigmas fimbriate. Fruit a trigonous nut included in the enlarged 
inner perianth-segments. <- 

Rumex hastatns, D. Don. Vern. Almora, Gen. — bushy shrub 
usually 1 — 3 feet high but occasionally up to 6 feet with stems up to 1'5 
inches diameter. Barb dark reddish-brown, slightly rough. Twigs her- 
baceous, striate. Leaves '5 — 2 inches long, very variable, hastate 
with the central lobe linear-oblong or sometimes deltoid, rather thick 
and fleshy, glaucous, nerveless. Petiole up to 2 inches long, flattened. 
Stipules T inch long, membranous. Flowers small, pink or green 
tinged with pink, polygamous, ip small clusters on the racemose 
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branches, of a large terminal panicle. Pedicels ‘03 — *1 inch loiigj very 
slender. The three outer perianth-segments ‘05 inch long, oblong; t-he 
three inner rounde|. Nut enclosed by the much enlarged iiiiier perianth- 
segments ' which are membranous with retiise apex and deeply cordate 
base, usually tinged pink. 

Occurs ihroiigliont the area between 2,000 and 7,000 feet. Common on waste ground, 
on shaly slopes and in dry stream-beds where it often grows gregariously. Frequent on 
walled terraces between cultivation. The leaves are acid. It is often completely deciduous 
during the rains but is very variable in this respect. Flowers: May— October. 
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LXXII.— AEISTOLOCHIACE^. V 

Herbs or sbmbs, often climbing. Leaves alternate, simple, entire 
or lobed, *exstipulate. Flowers hermaphrodite, solitary racemose or 
cymose, with or without bracts. Perianth corolline superior, regular or 
irregular , variously shaped, gamophyllous with valvate lobes. Stamens 
6 or more, subsessile in a ring round the base of the style with which 
they are often combined. Ovary 4 — 6-rarely 5-ceIled, placentae parietal ; 
stigma lobed; ovules many. Fruit capsular or coriaceous and bursting 
irregularly. Seeds many. 

AEISTOLOCHIA, Limi. 

Leaves with the petioles dilated at the base, often with a stipule- 
like bract in their axils. Perianth-tube inflated at the base, contracted 
in. #he middle and terminating in a dilated oblique 1 — ^2-lipped limb. 
Stamens 6, rarely 5 or more than 6, adnate above the ovary to form a 
very short colunan, 3 — 6-Iobed above. Fruit a capsule, septicidally 6- 
valved or splitting through the placentge, thin- walled.. 

Leaves taceolate. Periantli-limb about 2 indies diame- 
ter. Capsule 3-4 inches long ... ... ... 1. dilatata. 

Leaves ovate. Periantb-iimb *7- *8 inch diameter. Cap- 
sule 2 inches long ... ... ... 2, punjabens’is. 

1. iLristolochia. dilatata, N. E. Brown.— A deciduous or subdecidu- 
ous dextrorse climber with stems 2 — 10 feet high and up to ‘6 inch 
diameter. Bark pale ‘brown, fairly smooth. Twigs green, terete. 
Young shoots and leaves beneath clothed with silky white or brown 
tomentum. Leaves 4 — 11 by 1‘75 — 5 inches, broadly lanceolate gradually 
tapering to an acute apex, entire, base deeply cordate, scabrid above, 
softly pubescent beneath, base 3-nerved the laterals again branching 
close to the base with about 4—7 pairs above the basal, dull green 
above pale beneath, with conspicuously raised secondary and tertiary 
nerves. Petiole i— 3 inches long, terete. Flowers sohtary, axillary, 
emittiug a strong unpleasant orduriferous smell. Peduncle about ‘5 
inch long. Ovary ‘5 — '8 inch long, prominently 6-ribbed. Perianth 
dark purplish-red inside the expanded limb, paler and mottled with 
white inside the inflated tube, pale purpHsh and pubescent outside, 
glabrous inside except the basal about ‘5 inch of the tube; tube inflated 
in the. lower half then suddenly recurved and narrowed, 1'5 — ^1'6 inches 
long from the base to ithe outside edge of the curve; limb suborbicular, 
obscurely 3-lobed, about 2 inches diameter. Anthers 6, sessile, adnate 
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in pairs round the base of the broad colamii. Stigma 3-lobed. Capsule 
3-4 by ‘7-*S inch, oblong, longitudinally ribbed, pubescent especially 
along the ribs. jT 

Occurs throughout the hills between 7,000 and 8,500 feet. Fairly common in shady 
forests of Quercus dilatata. Flies are attracted by the unpleasant smell of the flowers 
which appear wdth the young leaves or when leafliess during AprihMay. 

2. Aristolochia pimjabcnsis, Lace. — A deciduous twining shrub up 
^ to 15 feet high, but more frequently an uiidershriib with procumbent 
stems 1 — 3 feet high. Twigs densely clothed with spreading or retrorse 
pubescence, ultimately becoming glabrous. Leaves variable in size, 
3 — 9 by 2 — 7 inches, broadly ovate, entire, apex usually acute, base 
deeply cordate with rounded lobes, scabrid above, softly pubescent 
beneath especially on the nerves, base 3-nerved the laterals again 
branching close to the base with about 3 — 6 pairs above the basal. 
Petiole *5 — 2 inches long, densely hairy. Flowers solitary, axillary; 
peduncles about ‘8 inch long, densely hairy. Perianth dull greenish- 
brown, densely pubescent outside glabrous inside except the base; tube 
inflated in the lower half, then suddenly recurved, *7 — *9 inch long from 
the base to the outside edge of the curve ; limb suborbicular, obscurely 3- 
lobed, *7-*8 inch diameter. Anthers 6, sessile. Stigma large, 3-lobed. 
Capsule 1*25 — 2 by ‘6 inch, hexagonal, pubescent especially on the 
angles or ridges, dehiscing from the apex. ^ 

Has recently been collected by Mr. B. N. Parker in the Almora District at 
Dindihat where it w^as found growing between 6,500 and 7,500 feet elevation. Lace 
describes the limb as pniple-veined and Parker says it is spotted inside with very small 
iark brow'i spots, Flowers : April-May. Fruit : August- September. 
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LXXIII PIPERACE.^^ 

Herbs or slinibs, often climbing, -nsually witli iriiiiiite aromatic 
glands commonly appearing as transparent dots on tlie lea%ns. Leaves 
alternate, opposite or wliorled, entire; stipules 0 or connate .and intra- 
petiolar or adnate to the petiole. Elowers minute, 1-— 2~sexiial, in axilllary 
or terminal spikes and ' subtended .by peltate -bracts. Perianth none. 
Starne.ns 2 — 6, - rarely 1 or 7-8, hypogynous.' . Ovary o-f 3 or 4 carpels 
free or eoniiate below, each with many 'ovules, or ovary 1-celIed',, with ,b 
solitary ovule ; stigmas,- distinct o-n..-the free carpels or ovary-lobes, or 
terminal on the undivided ovary, occasionally solitary, 'sessile. Emit of 
cocci or follicles, or baccate and indehiscent. 

PIPER, Linn. 

^Shrubs . .rarely herbs, often 'mlimbing, : with swollen nodes, u-iiully 
glandular and ,, aromatic. ' Leaves'' ■'■entire,' ' often , obliqie, stipulate. 
Flowers very minute, dimcious rarely ' hermaphrodite, spiked, each in the 
axil of a peltate bract or bract adnate to and sometiiiies deciirrent on the 
rachis, latera] bracteoles sometimes present and forming low ridges on 
each side of the flower or connate in a semilunar form. Stamens 1 — 4, 
rarely more; filaments short. Ovary 1-ceIIed; style conic, beaked or 
none ; stigmas 2 — G ; ovule solitary. Fruit baccate. 

Male spikes *3 inch long ... ... ... 1. hraclujstacliyum. 

Male spkies 2-3 inches long ... ... ... 2. -pcepidoides. 

Besides the above species P. nepalense, Miq. is recorded from Gar'hwal by Edge- 
worth, bnt \Ye have no specimens from this area at Behra Dun. dhiere are however two 
sheets at Kew labelled P. nepalense, one of which w^as collected by Edgeworth from 
“ ISFathpoor, Himalaya.” The other is from Boyle’s collection and the only locality given 
is H. W, India. These records do not enable me to state definitely that either sheet w’as 
collected within our area. In P. nepalense the spikes, both male and female are from 
2 to 7 inches long and the bracts are orbicular and sessile but not peltate. The leaves are 
glabrous and much resemble those of the species described. 

1. PipeF bmcliystacIiyiiBi, WaiL — An evergreen gJabrons >:]imh 
with tough flexible stems up to 1 inch diameter either creeping over the 
ground or climbing up the stems of trees by means of adventitious 
shoots, the creeping stems producing reproductive shoots 1-2 feet long 
with large one-sided swollen joints. Bark brown, rough owing to 
numerous much-raised lenticels. Twigs smooth, green. Leaves alter- 
nate, those on flowering stems 3 — 5‘5 by 1‘5 — 2’5 inches, ovate or 
elliptic, caudate-acuminate, base narrowed, lateral nerves running longh 
tndinally, the upper pair starting from above the base and reaching the 
apex, the middle pair starting from close above the base, the lowest pair 
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basal. Petiole ‘4 — ‘8 inch long, channelled. Stipules membranous 
enclosing the buds. Leaves of sterile climbing shoots 1—^3 by '9—2 
inches, orbicular with rounded cordate base. Petiole '6 — -I’ 3 inches 
long. • Flowers dioecious, in solitary leaf-opposed spikes at the ends of 
the shoots. Male spikes ovoid '3 inch long ; peduncles '2 inch long. 
Female spikes ■2-'3 inch long, ovoid, green. Peduncles 'I-; 2 inch long. 
Fruit of many berries crowded into a globose dark green he*ad ‘3— :‘35 
inch diameter. 

Occurs througliout tHe hills between 2,000 and 5,000 feet. Fairly common in shady 
moist ravines, especially on rocks, The climbing stems occasionally attain 20 feet high. 
Blowers; May-June. Fruit: December.. 

2, Pipe:^ peepuloides, Roxh.—A glabrous bushy shrub, climbing 
below with free spreading slender branches which are often rough with 
raised lenticels. Leaves alternate, 2—5 by 1-2 inches, oblong or ovate- 
oblong, caudate-acuminate, base rounded or slightly cordate, lateral 
nerves running longitudinally, the upper pair starting from above the 
base and reaching the apex, the middle pair starting from close above 
the base, the lowest pair basal. Petiole‘15 — *5 inch long. Flowers 
dicecious, in solitary Jeaf-opposed spikes. Male spikes slender 2-3 inches 
long, clothed with peltate bracts. Stamens 2 — 4. Female spikes *5— *7 
inch long, cylindric, longer than their peduncles. ^ 

There is one sheet at Dehra Dun collected, by Inayat at Dogadni in the Mandal 
Kange of the old G-arhwai (now Kalagarh) Division, which I have taktn as belonging 
to this species. Flowers; May-June, 
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IXXIV.— LAURACEiE. 

Trees or shrubs, or (Cassytha) a parasitic climber. Leaves usually 
alternate, elitire, often with a characteristic aromatic smell when bruis- 
ed, exstipulate. Flowers small, greenish or yellowish, regular, 1-2- 
sexual, often clustered or cymose, mostly 3-riieroiis. Perianth usually 
inferior; the segments usually in 2 series of 3 each, subsimilar, often 
connate below, more rarely 5 or rudimentary or wanting. Stamens in 
2 — 4 trimerous whorls of which one whorl is often reduced to staminodes, 
hypogynous or perigynous, inner often with 2 large glands at the base. 
Ovary 1-celled; style terminal; stigma simple, discoid or dilated, often 3- 
lobed; ovules solitary. Fruit a dry or fleshy berry, rarely enclosed in or 
adnate to the perianth-tube, but often surrounded at the base by the 
thickened accrescent receptacle or by the base of the tube. 

I.— -Flowers in panicles. 

A. ■ Fruit supported by the base of the perianth only 1. Cinnamomum. 

B. Fruit supported the entire perianth, 

1. Perianth-lobes linear or oblong, spreading or 

^ reflexed in fruit ... ... ... ‘2. Macliilus. 

2. •Perianth-lobes elliptic or ovate, clasping the 

base of the fruit ... ... ... 3. PhcBhe, 

II. — ^Flowers in umbellate heads which are solitary clus- 
tered or arranged in las corymbs. 

1. Anthers 4-celIed ... ... 4. Litsea. 

2. Anthers 2-celled ... ... ... 5. Lindera. 

III. — Flowers axillary, solitary or 2 together ... 6. Dodecadenia. 

1. CINNAMOMUM, Blume, 

Evergreen trees or shrubs. Leaves opposite or alternate,' usually 
with 3 basal nerves. Flowers in axillary and terminal panicles, often 
polygamous with females larger. Perianth-tube short; segments 6, 
subeqnal. Stamens 9, or sometimes few^er, in 3 whorls, the fourth whorl 
of 3 staminodes ; aethers 4-celled. Fruit seated on the enlarged perianth- 
tube, or hypanthium. 

Leaves strongly 3-nerved from close above the base ... 1. Tamala, 

Leaves penninerved ... ... ... ... 2. glandulifernm. 

1. Cinnamomum Tamala, , Nees. Vern. Dalchini, 'Gen. — 'k 
small evergreen tree up to 4'r5 feet girth and 25 feet high. Bark dark 
brown /)r blackish, slightly rough. Blaze '6 inch, pinkish-or reddish- 
brown with whitish streaks towards the exterior. Leaves opposite sub- 
opposite or alternate, 5 — 8 by 2-3 inches, ovate-lanceolate or-oblong. 
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acuminate, tlie acumen often falcate, coriaceous, glabrous, scarcely shin- 
ing above, glaucous beneath, 3-nerved from close above the base almost 
to the apex. Petiole ‘3 — '5 inch long, P’lov'ersr '3 inch long, pale 
yellowish, in axillary and terminal lax puberulous panicles 2—6 inches 
long. Perianth-lobes 6, oblong, silky-pubescent, breaking off transver- 
sely below the middle after flowering. Perfect stamens 9. - Filaments 
villous. Drupe ’5 inch long, ovoid, fleshy, black, supported by the 
somewhat enlarged perianth-tube bearing the truncated perianth-lobes. 

Occurs throughout the iiiils between 2,000 and 7,000 feet. Eairly common in shady 
forest especially bordering streams. Quite young leaves are coloured pink. The bark is 
used as a substitute for cinnamon which is the bark of an allied species C. zeylanicum, 
Breyn. Blowers: May^ Bruit : June-July. 

2. Cinnamomum glanduliferum, Meissn . — A small tree up to 5 
feet girth. Leaves 3— 5 inches long, alternate, elliptic or lanceolate,, 
caudate-acuminate, louberuloos beneath when young, glabrous when, 
mature, thickly coriaceous, often glaucous beneath ; lateral nerves 3-4. 
pairs. Petiole '5 — 1 inch long, slender. Flowers *1 inch diameter, 
yellowish-green, in lax long-peduncled few-flowered glabrous axillary 
panicles 1*5 — 2*5 inches long. Perianth-lobes sparsely pubescent witli- 
out, villous within. Stamens hairy. Ovary glabrous. 

Occurs in the most easterly portions of Almora between 4,000^ and 7,000 feet. 
Mr. W. J. Lambert informs me that it is not uncommon in oak forests; We have only 
one sheet at Delira Dun collected at Chirapani at 6,000 feet elevation. Blowers : May- 
June. 


2. MACHILUS, Nees. 

Evergreen trees. Leaves alternate, penninerved. Flowers bisex- 
ual, in axillary panicles often appearing sub-terminal at first. Perianth 
of 6 free or nearly free persistent lobes, spreading or reflexed in fruit. 
Stamens 9 perfect, anthei’s 4-celled, those of the third series extrorse 
and 2-gIanduIar; staminodes of the fourth series cordate. Stigma dis-' 
coid. Fruit a globose or ellipsoid berry seated on the persistent perianth. 


I. Panicles glabrous. Bruit oblong: or ellipsoid ... 1. odoraiisshna. 
II.— Panicles pubescenfc. Brtiit globose. 


A. . Leaves quite glabrous when mature. 

1. Petiole not exceeding ■ 1 inch. Bilaments 

villous at the base only. 

{a) Leaves 5 — 10 inches long. Lateral nerves 

12—20 pairs ... ... ... 2. Dutluei. 

3 — 6*5 inches, long. Lateral nerves 

5 — 12 pairs ... ... .... 3. GamhleL ® 

2. Petiole *o — 1'6 inches long. Bilaments hairy 

throughout ... , ... 4. sericea. 

B. Mature leaves more or less silky beneath ... 5. homhyoina. 
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1. MacMltts odomtissima,; A'e’e,5.- Vern. ' Kaulrt^ G. Kdh. A.— 
A niediiiiii-sized evergTeen tree comiiioidy attniiiing G feet girfn and 30 
feet liigii. Bark dark grey or blackish, gomewh at rougln Blaze ‘75— 1*3 
inches, soft with scattered pieces of hard tissue, piiikishdjro\¥ii 

a few narrow wdiite or yellow bands towards the exterior which turn 
orange on ^exposure. Twigs glabrous. Leaves 3 — 7 by 1-2*5 incties, 
oblong ob lanceolate or elliptic-oblong, acute or acuminate, base narrow^ecl 
or rounded, glabrous, dark rather glossy green above, pale and glauees- 
cent beneath, lateral nerves 6 — 14 pairs. Petiole ‘4 — 1 inch long, 
Flowers *3 — ‘35 inch diameter, yellowish-green , scented, in glabrous 
panicles 1‘5 — 5 inches long, at first tenninal but the shoot soon growing 
through the panicle leaving its branches below' the leaves. Perianth %3 
inch long, lobes linear, glabrous or nearly so without, villous within. 
Filaments villlons nea:r the base. Fruit ‘6 — '9 inch long, oblong or 
ellipsoid, purplish-black with a glaucous bloom containing a large elon- 
gated seed surrounded by pale yellow^ fleshy tissue and supported by 
the iw'oollen often pinkish pedicels. 

Occurs throughout the hills between 2,500 and 7,000 feet. Very common bordering 
streams in 5 anf forest. The new young leaves are usually tinged pink. 1 have measured 
a large tree in North G-arhwal lO'^S feet girth and 35 feet high. Flowers : March-April. 
Fruit ; June-Ju^y. 

2. Machilus Duthiei, King. Vern. Kaula, G. Sail or Sair,. 
NG. — srnall or medium-sized evergreen tree seldom exceeding 4 feel 
girth and 40 feet high, rarely attaining 6 feet girth. Bark pale grey 
or whitish, slightly rough, often conspicuously lenticellate and some- 
times thinly corky. Blaze pale pinkish-brown or buff often with a 
few pale broad streaks towards the exterior. Twigs glabrous. Leaves 
5 — ^10 by l-2‘5 inches, oblong or oblong-lanceolate, acute or acuminate, 
usually gradually narrowed at the base, dark rather glossy green above, 
pale and glaucescent beneath, glabrous, lateral nerves 12 — 20 pairs. 
Petiole '5 — ‘9 inch long. Flowers •2-'3 inch long, yellowish-green, 
scented, in pubescent panicles 2'5 — 5 inches long appearing at the base 
of the young shoots below the leaves. Perianth-lobes minutely silky- 
pubescent on both^ sides. Filaments slightly villous at the base. Frait 
•4 inch diameter, globose, first bright glossy green finally purplish-black 
containing one round seed surrounded by yellowish fleshy tissue seated 
on the persistent green calyx and supported by the peduucle and pedicels 
which are usually red. 

Occurs tliroughoiit the hills . between 5,000 and 9,000 feet. Very common in 
dense oak forests, often more or less gregarious especially beneath Qnercns dilatata. 
Flowers; March-April. Fruit :■ June— August. 

3. Machilus Gamblei, King. Vern. Kaula, G.— A medium- 
sized evergreen tree up to 6 feet girth and 70 feet high. Bark pale 
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brown, faiiiy smooth and often thinly corky with scattered lenticels. 
Blaze '3 — ’75 inch, soft, very short fibre, yellowish or pinkish with 
scattered hard orange-coloured pieces, the whole darkening on exposure, 
sometimes w'ith whitish bands towards the exterior. Young twigs 
minutely pubescent. Leaves 3— 6-5 by Y— 2-25 inches, oblong oblan- 
ceolate or elliptic-oblong, acuminate, gradually narrowed to. the base, 
dark glossy green above, pale and glaucous beneath, glabrous, lateral 
nerves 5 — 12 pairs. Petiole ’4 — 1 inch long. Mowers ’3 — "35 inch 
diameter, yellowish-green, sweet-scented, in pubescent panicles 1‘5 4 
inches long appearing at the bases of the young shoots. Perianth "25 
inch long, lobes minutely silky-pubescent on both sides. Mlaments 
slightly villous at the base. Fruit ■3-’4 inch diameter, globose, black. 

Occurs in the subhimalayan tract and in the central and outer hill ranges between 
1,500 and 5,000 feet. Fairly common in moist depressions or bordering streams. Flowers ; 
March-ApriL Fruit : June-Jnly, 

4. Machilus sericea, Blnmo. — A medium-sized evergreen tree up to 
6 feet girth. Leaves 4 — 8 inches long, oblong or elliptic-oblong, acute 
or acuminate, base acute or rounded, coriaceous, dull green above, not 
glaucous beneath, conspicuously reticulate wdien dry, silky pubescent on 
both surfaces when young; lateral nerves 7 — 12 pairs, arcl^ed. Petiole 
• 5 — 1'5 inches long. Plow'ers about ‘3 inch diameter, shortly pedicelled, 
in pubescent panicles 4 — 8 inches long. Filaments Sairy. Fruit 
globose. 

Occurs OB the central and outer ranges between 3,000 and 5,000 feet elevation 
east of Naini Tab Usually found in open forest and appears to be scarce. Flowers ; 
May. 

5. MaGliilus fcombyema. King, mss. — A tree. Twigs pubescent. 
Leaves 4 — 7 by 1‘25 — 1*75 inches, oblong-Iauceolate or oblanceolate, 
acute or acuminate, base narrowed, glabrous above when mature, 
pmbescent or tomentose beneath especially along the midrib, lateral 
nerves 6 — 10 pairs. Petiole *3 — *75 inch long. Piowers about ’3 
inch diameter, in few-flowered panicles 1 — 3 .inches long clustered at 
the base of the new shoots and appearing with the^ immature leaves. 
Perianth about *15 inch long, oblong, silky puberulous without, glab- 
rescent within. Pilaments glabrous except for a fe'w hairs near the 
base. Fruit *3 inch diameter, globose. 

^ This species has been collected by Messrs. W. J. Lambert and B. N. Parker (vide 
ins Bo. 2050 at Debra Dun) in Bast Almora where it occurs at 3,500 feet elevalion in the 
nezglibourhood of Askot. The material of this tree at , my disposal ■was rather incomplete, 
but I have compared it with specimens at Kew and it agrees w‘eIL It appears fc differ 
from vtlhsaf Hook, in having larger less hairy flowers arranged in panicles which 
are generally shorter than the mature leaves whereas in ilf. mlhsa the panicles usually 
exceed the leaves. The panicles in M. villosa are also usually more numerous and bear 
more numerous flowers. 
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3. PH(EBE, 

. Evergreen. .shxiibB or trees.' Leaves alternate,, penninerved., 
Flowers .. bisexual or polygamous., in 'ax-illary or siibtermiiial panicles.. 
Perianthvtiibe short ; lobes 6,. subeqiial, erect, accrescent and .clasping, 
the. base ..of the fruit. Stamens 9 perfect, anthers 4-celled, thoS'e. of 
the third series ex tr or se and 2-glandular; staminodes of the fourth series 
cordate or sagittate. Stigma discoid. ■ Fruit an ellipsoid berry clasped 
at the base by the hardened perianth. 

Mature leaves glabrous. Panicles clustered. Periantb 

glabrous without ... ... ... 1. lanceolata. 

Mature leaves puberulous beneath. Panicles not clustered. 

Perianth pubescent without ... ... ... 2. pallida. 

i* Plicsfae laiceolata, 'iVcc^. Veni. , Kekra, G. Kaiila, Gen.— 
A small or medium-sized evergreen tree up to 6 feet girth and 40 feet 
high, sometimes only a large shrub. Bark usually partly pale ashy and 
partly blackish, slightly rough, exfoliating in irregular thin scales of 
somewhat corky consistency. Blaze ‘3— ‘8 inch, soft, shortly fibrous, 
pale^ pinkish-brown. Twigs smooth, green, terete. Young shoots 
slightly piibeseent. Leaves 4 — 10 by 1-2*75 inches, oblong-lanceolate, 
caudate-acuminate, base narrowed, sparsely pubescent above and silky 
puberulous feeneath when quite young, glabrous w^hen mature; lateral 
nerves 7 — ll^pairs prominent Beneath. Petiole *3 — 1 inch long. 
Flowers T inch long, yellowish-green, in lax glabrous pedmiculate 
panicles 3 — 8 inches long clustered closely round the base of the new 
shoots. Perianth cup-shaped ; lobes elliptic, glabrous without, pubescent 
within, enlarged and hardened in fruit. Filaments slightly villous at 
the base. Fruit '3-‘4 inch long, ellipsoid, truncated, black, seated on 
the enlarged perianth. 

Occurs throiTglioTit the area between 1,000 and 4,500 feet. Yerj common in sbady 
ravines and moist places. Plowers : Pebmary — ^lune. Fruit : September— November. 

2. PhcBbe pallida, 'Nees . — small or medium-sized evergreen tree 
up to 5 feet girth and 45 feet high. Bark reddish-brown, slightly rough. 
Blaze '25 — ‘5 inch, .pale j^ellowish-or pinkish-brown wdth a few pale 
yellow streaks or bands darkening on exposure. Twigs smooth, green:. 
Young shoots adp1:essed-pubescent. Leaves 4 — 10 by 1-2' 5 inches, 
oblanceolate or oblong-lanceolate, acuminate, base narrowed, minutely 
adpressed-pubescent on both surfaces when young, glabrous above when 
mature, margin more or less revolute, glossy dark green above with 
paler venation, deeply glaucous beneath with prominent secondary vena- 
tion ; lateral nerves 6 — 9 pairs. Petiole ‘2 — '6 inch long, channelled 
above. • Flowers '2 inch diameter, greenish-yellow, in lax puberulous 
pedunculate panicles 1—4 inches long arranged along the sides of the 
new shoots (not clustered together). Perianth '1 inch long; lobes ovate, 
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pu])6sc6iit on botli sides, enlfirg'ed R'lid licirdened in fruit. 4- 5 

inch long, oblong or ellipsoid, shining, bhiisli-or pm-plish-blacb, seated 
on the enlarged perianth. f 

Occurs throxi^-hoiit tlie hills between 6,000 and 7,000 feet: Rather scarce btit well 
distributed. Usually in banj forest, especially in moist ravines. Blowers: June. Bruit: 
October— December. 

, 4. LITSEA, LamJe. 

Trees or shrubs, usually evergreen. Learns alternate, rarely 
opposite or subopposite. Flowers dioecious, several in an umbel sur- 
rounded by an involucral whorl of 4 — 6 concave sepal-like bracts ; umbels 
pedicelled, usually again umbelled or racemed or fascicled, axillary or 
from leaf-or bract-scars. Perianth-lobes usually 6, but sometimes very 
incomplete or absent, tube or hypanthium sometimes greafly enlarged 
in fruit. Stamens in male flowers 6 — ^20, filaments of the one or two 
innermost whorls (if present) 2-glaiidiilar ; anthers all introrse and 4- 
celled. Stigma usually irregularly lobed. 

I. — Leaves penninerved. Stamens 9 or more. 

A. Leaves grey-tomentose beneath. Bruit glcbcse 1. chinensis, 

B. Leaves brown-pubescent or glabrous beneath. 

Fruit ovoid. 

1. Leaves elliptic, rounded at both ends ... 2. polyantha. 

2. Leaves narrowly lanceolate, tapering at both 

ends ... ... ... ... 3. elongatu. 

II. — ^Leaves more or less 3-nerved from above tbe base. 

Stamens 6. 

1. Leaves 5 — 13 inches long ... ... 4. lanuginosa, 

2. Leaves 3 — 5 inches long ... ... 6. umhrosa. 

1. Litsea chinensis, Lmnh. Syn. L. sebifera, Pers. Vei-n. 
Singrau, Gen . — A small evergreen tree up to 2 feet girth and 25 feet 
high, often only a shrub. Bark pale brown, roughish, somewdiat corky, 
lenliiceUate. Blaze '3 — 'o inch, cheesy, not' fibrous, pale yellowish 
streaked and mottled with orange, the whole turning dirty brown on 
exposure, juice viscous. Twigs green, terete, grey-pubescent. Leaves 
4 — 10 by 2 — 4 inches, elliptic ovate or oblong-lanceolate, acute or acumi- 
nate, base usually narrowed, pubescent especially ori the nen^es above, 
more or less grey-tomentose beneath, dull or .slightly glossy dark green 
above, pale but not glaucous beneath ; lateral neiwes 8 — 13 pairs. Petiole 
•5— 1-5 inches long, grey-tomentose. Flowers yellowish, about '2 
inch diameter, about 8 12 together in umbellate heads '5-'6 inch across 
arranged in lax pedunculate axillary corymbs I'S— 3 inches long. 
Peduncles of heads '2 — "5 inch long. Heads 'globose in bud, aBout ‘2 
inch diameter, resembling flower-buds, surrounded by 4 orbicular to- 
naentose bracts. Perianth-lobes generally wanting. Stamens up to 20 
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or more. FiJaraeiits olothei with long soft hairs. Emit inch dia- 
meter, globose, black, supported by the thickened pedicel. 

^ «.)ccurs throiighuut tile subMmalayan tract and central and outer hill ranges up 
to 3,500 feet, Fairly eoiimoii .in moist misce0a.n eons forest, a.1 so with sal. The leaf when 
rubbed between the fingers produces a soapiness and is faintly aromatic. Flowers : June — 
Augusts li^rmt.r/.November-Beeember.. ■ . ' 

2«' Litsea ' polfaBtha, Vera. ■Katmani^ G-eJi — A ' sniell or 

mediiiin-sized imially ; not exceeding' 4 feet girth ^ 

and 40 : feet high. Bark usually ■ .pale bro'wn, roiigMsh, some- 
what corky, exfoliating in quite small polygonal scales. 'Blaze ‘75—1*5 
■.mches, ; soft, not fibrous, pale ' yellowish or j^ellowish-brown lightly molt- 
led with pale orange towards the -exterior and darkenii.i,g on-. ex|)osure. 
Young shoots .rusty-pubescent. .Leayes," .alternate, , 3—9 by ■ 1*5— 5 
inches, elliptic or elliptic-oblong, usually rounded at both, ends, glabrous 
and dark rather glossy green- '.above when niature, glaucous with distinct 
reticulate venation , and .pale . ' yellow-ish-brown,- ' piibescence beneath. 
Betiole. '4—1 ■ inch. long,, browm-pubescent. .v; Flowers about *2 - inch 
dianfeter,. pale gTee.nish-yellow’..,, sessile or siibsessile, nbout 5-6 together 
in roiinded^. um.belIate. ,, heads- ■.4-*6 -inch across. '■ Peduncles of the heads 
*2— *5. inch, long, solitary -or , clustered on, dwarf, side shoots. Pedicels 
up to ‘1 iiic^. long, elongated in- fruit. -. Heads globose, in bud, about "2 
inch diameter, resembling flower-buds, surrounded -by 5 rounded pubes- 
cent bracts. Perianth '1 inch long. Stamens. 9—13. Pilaments hairy. 
Fruit ‘4 inch long, ovoid, black, supported by ..the-; enlarge.d-. perianth a.Tid 
enlarged thickened pedicels. 

Occurs throughout the area up to 5,000 feet. Very common .in sa?, forests of the 
Bliabar preferring maist shady localities. It occasionally attains 1 feet girth and 70 
feet high. Leaves turn bright yellow as they fall. Flowers : Ma.-rch- April. Fruit : June — 
September. 

3. Litsea elon^ata, Wall. — A small evergreen tree up to 4 feet 
girth and 30 feet high. Bark reddish-brown or sometimes covered in 
paid with a thin whitish mealy layer, smooth or roughish exfoliating in 
thin woody scales. Blaze "25 inch, pale yellowisli-or pinkish-brown. 
Young shoots rusty-pubescent. Leaves alternate, 4 — 7 by 1 — ^1‘7.5 
inches, narrowly oblong-lanceolate, acuminate, base narrowed, sparsely 
clothed on both surfaces with long spreading whitish hairs when young, 
quite glabrous nr with rusty hairs on the midrib above and sparsely hairy 
on the nerves beneath when mature, glossy dark green above, 
dark bluish-green with prominent pale venation beneath, lateral nerves 
6—13 pairs. Petiole 'S— '8 inch long, terete, tomentose. Blowers 
.small, ^yellowish, in heads of about 4-5 flowers. Heads solitary, rarely 
clustered, males '5 — "7 inch diameter, females smaller. Peduncles 
of tlie heads scarcely exceeding '1 inch long. Heads about ‘16 inch 

29 
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diameter in bud, resembling flower-buds, surrounded by 5 rounded silky- 
hairy bracts. Perianth '15 inch long. Stamens 8 — 12. Filaments 
fillous with long hairs. Fruit '5 inch long, ovoid, seated on the enlarged 
perianth. 1 

Occurs in the central and inner hill ranges between 4,500 and 7,500 feet. Bare,, 
usually in dense banj forests. In the absence of flowers or fruit this species is apt to be 
mistaken for Phmhe pallida ttom. which it may best be distinguished by the terete, not 
chan heiled, petiole. Blowers : August — September. 

4. / Ltitsea Nee$ Vern. Lampattia, NG-.— A small 

or medium-sized evergreen tree up to 7 feet girth and 50 feet high. 
Bark dark brown, slightly rough, lenticellate, exfoliating in irregular 
thick scales. Blaze *3— 5 inch, crisp, pale yellow or yellowish-brown 
streaked and mottled with orange-brown and turning dark brown on 
exposure. Young shoots and leaves densely clothed with adpressed silky 
hairs. Leaves clustered at the ends of the branches, 5—13 by 1*5 — ^2*75 
inches, oblong-oblaiiceolate or narrowly elliptic-oblong, acuminate, base 
narrowed, glabrous wdien mature, shining above, glaucous beneath,, 
strongly 3-nerved from close above the base with 2 — 5 smaller pairs 
above. .Petiole *3 — 1 inch long. Flowers small, yellowish, in 4- 
flowered heads arranged in dense lateral sessile or subsessile clusters. 
Pedicels up to ‘2 inch long, silky. Perianth 4-lobed, villous without. 
Stamens 6. Fruit ’5-’6 inch long, ovoid, on short thick pedicels. 

Occurs tbroughout the bills between 2,000 and 6,000 feet. Distribution somewbat 
local and generally scarce, but fairly common and even with a gregarious tendency round 
Ukbimat in North Garhwal. Mowers : March. Fruit : November. 

5. Litsea uinbrosa, Nees, Vern. Baildm or Muim, NG. Cher 
or Ghifara, Gen. — A small or medium-sized evergreen tree up to 4*5 
feet girth and 30 feet high. Bark pale brown, slightly ’rough with 
prominent circular lenticels. Blaze *3-'4 inch, rather crisp, pale olive- 
or greenish-brown more or less streaked and mottled with pale yellow, 
rapidly darkening on exposure. Young shoots and leaves pubescent. 
Leaves alternate, 3 — 5 by *75- — 1*5 inches, oblong-elliptic, acuminate, 
base narrowed, glabrous when mature, pale and glaucous beneath, more 
or less (though sometimes very obscurely) 3-nerved from above the base 
with 3 — 7 smaller pairs above. Petiole *5 — *8 inch'^long. Flowers *1 
inch diameter, pale yellow, scented, in 6 — 12-fiowered heads, arranged 
in dense sessile lateral clusters. Pedicels about *1 inch long, silky, much 
elongated in fruit. Perianth 4-lobed, villous without. Stamens 6. 
Fruit ‘4-*5 inch long, ovoid, first purplish and finally black, on pedicels 
*5 — *7 inch long. 

Occurs throughout the hills between 4,500 and 8,000 feet. Very common^ both in 
oak forests and in secondary growth, .usually on north aspects, sometimes forming grega- 
rious patches in open moist situations. Flowers : March. Fruit : October-November. 
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3. LINDEEA, Ttel). 

Trees or ;sliriibs. .Leaves alternate or snboppositej penni-or. 3— 5- 
nerved. . Flowers | dioecious, pedicellate, in sessile or nearly .sessile 
lateral., iiinbelliform clusters suiTOunded by deciduous. bracts. 
Perianth-tube' very short, . segments 4 — 9 usually 6. Stamens 6’ — ^9 
usually 9* . in three series, those of the third and sometimes second 
adso 2-glanduIar anthers 2-ceIIecl, all introrse. Staminodes in,, female 
flowers 6 — 9, filiform. Berry seated on the unaltered or discifonii, 
entire or toothed, base of the perianth. 

Leaves penninerved ... ... ... ... 1 . hifana. 

Leaves strongly 3-nerved ftcm the base or near it ... 2. fulcherrima. 

!• liiudera bifada, Benth , — A large evergreen shrub or small tree 
up to 2 feet girth and 25 feet high. Twigs brown-toiiientose or villous. 
Leaves variable in size, 2 — 6 by 1-2 inches, elliptic-or ovate-lanceolate, 
acilfce or acuminate, base acute or cuneate rarely obtuse, coriaceous densely 
clothed with long fulvous woolly pubescence when young, glabrous or 
hairy only on the midrib above, more or less hairy beneath when mature, 
lateral ner'ges 5 — 10 pairs. Petiole ‘2-*3 inch long, stout, tomentose. 
Flowers small, in 6 — 10-flowered, solitary or clustered, axillary umbels 
which are sessile and enclosed in bud by 6—8 imbricating rounded more 
or less pubescent bracts. Pedicels *05 — *15 inch long, villous. Perianth- 
tube villous; segments 6, glabrous or sparsely hairy without. Stamens 
9. Filaments glabrous. Berry *25 inch diameter, globose, seated on 
the small cup-shaped perianth-tube. « 

Occurs iu the East Almora Division between 3,000 and 5,000 feet. Bare, But has 
been found at Rawalkhet in the Eamganga valley, Helpia in Talk Askot and in the 
Pungar Gadh. There is a single specimen from our area at Dehra Dun collected by 
Mr. W. J. Lambert. It is found in shady ravines. Blowers : May. 

2. Lmdem pulcherrima, Benth, Vern. Gheri or Cher, ISTGr, — 
An evergreen shrub 5 — 10 feet high with stems up to 3 inches diameter. 
Bark dark brown, roughish. Blaze *2 inch, pale brown. Young shoots 
pubescent or tomentose. Leaves alternate, 4 — 6'5 by 1*25 — 2*5 inches, 
oblong or elliptic-oblong, abruptly caudate-acuminate, base rounded or 
cuneate, silky pubescent when young becoming glabrous when mature, 
very glaucous beneath, strongly 3-nerved from the base or close above 
the base, the 3 nerves subparallel. Petiole ‘3— ’7 inch long, tomentose. 
Flowers *2 — *25 inch diameter, yellowish-green, in 5-6-flowered, solitary 
or clustered, axillary umbels which are sessile and enclosed in bud by 
4 — 6 imbricating rounded pubescent bracts. Pedicels '05 — *15 inch long. 
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silky-pubescent, lengthing to *2 — *o inch in fruit. Periantli- 
segments 6, oblong, sparsely pubescent without. Stamens 9. Fila- 
ments nearly glabrous. Berry *3— *35 inch long, ellipsoid. 

Occurs tiiroughoiit the hills between 6,000 and 9,000 feet. • Very common in the 
central and inner ranges where it often forms gregarious undergrowth in shady forests of 
Querciis incana and Q. dilatata. Flowers: Alarch April. Fruit: July. 

6. DODEOADENIA, 

Evergreen trees. Leaves penninerved. Flowers dioecious solitary 
or 2 together, subsessile or pedicelled, each pedicel hearing several imbri- 
cating bracts. Perianth-tube short; segments 6 — 9, subequal, spreading. 
Perfect stamens 10—12 in four series, those of the two inner series 
bearing 2 stalked glands near the base, the others eglandular; anthers 
4-celled, introrse. Ovary pubescent. Berry seated on the dilated 
flattened base of the perianth and thickened peduncle. 

This genus is described on page 63 VoL II of Wallich’s Plants Asiaticce Eanoides 
as hermaphrodite, and this seems to have been copied by subsequent anthors. There 
seems little doubt that the description of the genus taken I presume from D. grandiflora 
was based on male flow’'ers only as Ihese possess a distinct pistiliode giving the flowers the 
appearance of being hermaphrodite. 

Dodecadenia grandiflora, Nees, — A small evergreen tree up to 4 
feet girth and 30 feet high. Bark roughish, lenticellate, exfoliating in 
irregular woody scales. Blaze *25 — *35 inch, pinkish-or orange-brown. 
Young shoots brown-tomentose. Leaves 3 — 5*5 by *75 — ^1*5 inches, 
oblong-oblanceolate or elliptic-lanceolate, acute or shortly acuminate, 
base narrowed, coriaceous, margin undulate, silky-tomentose when 
young, glabrous when mature except the midrib above which is persist- 
ently hairy, rather glossy dark green above, glaiicescent beneath; lateral- 
nerves 8 — 12 pairs. Petiole *3 — *9 inch long, tomentose. Flowers pale 
yellow or greenish-yellow, axillary, usually solitary i^metimes 
2 together on stout tomentose pedicels up to *1 inch long. 
Pedicels bearing iinbricating ovate bracts silky-hairy down the 
centre outside, about 5 in males 10 in females. Male flowers *6 inch 
diameter, females *3 inch. Perianth-segments 6 rarely more, in two 
series, oblong, obtuse, densely silky-pubescent without, less so within. 
Stamens in male flowers 10 — 12, staminodes in fein^ales 7 — 9. Fila- 
ments villous. Anthers with a line of hairs down tlie back, as long as 
the filaments. Berry *5 — *6 inch long, ellipsoid, purplish-black. 

Occurs throughout the hills between 7,000 and 8,500 feet. Tvather scarce, usuallv iu 
shady oak forest. Flowers : IMarch- April. Fmif : November. 
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SI) mbs ,01', small trees, rarely herbs with tough bast-j5,bres.., Ijeaves 
alternate, , or - opposite, simple, entire, exstipiilate. '.Flowers ' iisually 
bisexual and regular, in .axillary or terminal heads, Ti,m.bels,or raoemes. 
Perianth tubular or campanulate, usually corolline, frequently with a 
ring of scales or hairs at the mouth; lobes 4-5. Stamens inserted on 
the perianth-tube, usually twice as many as its lobes in two whorls; 
anthers 2-ceUed. Disk yariously formed or none. Ovary superior^ 
usually 1-celIed ; ovule solitary; style short or long; stigma varioiis. 
Fruit usually a small berry, drupe or nut. 

Leaves thick, glabrous or nearly so, alternate. Bisk 0 or 
' inconspicuous ... ... ... ... 1. Daphne, 

Leaves thin, silky, often opposite. Disk of 4 erect scales 2. Wikstrcemia, 

1. DAPHlSrE, Linn. 

% Shrubs or small trees. Leaves (in Indian species) alternate, 
usually coriaceous. Flowers in terminal or lateral heads or clusters. 
Perianth-tube usually corolline, cylindric or somewhat widened at the 
base; lobes,4, spreading. Stamens 8, biseriate; anthers subsessile.- 
Disk obscure^or none. Ovary l~celled ; style short or none ; stigma large, 
<iapitate. Fruit a succulent or nearly dry drupe. 

T. — Leaves not exceeding 2 inches long, sessile. 

1. Leaves mucronate. Perianth villous ... 1. oleoides. 

2. Leaves obtuse, notched. Perianth glabrous ... 2, retusa. 

II. — Leaves 2 — 5 inches long. Petiole very short ... 3. papyraeea. 

!• Daphne oleoides, Schreb . — A low spreading bushy shrub with 
stems 1 — 4 feet high and up to 1 inch diameter. Bark reddish-brown 
or blackish, fairly smooth. Young shoots clothed with short dense 
pubescence. Leaves 1-2 by *2 — ’4 inch, oblong or linear, narrowed at 
both ends, mucronate, thick, ciliate and sparsely hairy on the midrib 
when young, glabrous when mature, dark bluish-green on both surfaces, 
lateral nerves obscure, sessile. Flowers ‘3-*4 inch diameter, white, in 
terminal ebracteate 3 — 9-flowered heads. Pedicels minute. Perianth 
grey-villoiis outside; tube ‘2 — ‘35 inch long; lobes oblong, acute or sub- 
acute, shorter than the tube. Ovary densely hairy. Fruit '25— ‘35 inch 
long, oblong, fleshy, pale orange, clothed with short silky hair, enclosed 
till nearly ripe within the persistent perianth-tube which ultima.tely' 
dehisces. Seed 1. 

dccurs along the Dhauii valley in North Garhwal between 8,500 and 9,500 feet. 
Bather scarce. It is found on exposed stony and rocky places. Blowers : May- June, 
Fruit : July- August. 
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2. Daphne ifetusa, HejnsZ.— An erect shmb. Twigs rather stout, 
clothed when young with adpressed hairs. Leaves 1'6— 2 by '5 — '7 
inch, oblanceolate, narrowed towards the base, apex rounded and 
minutely notched, thick, glabrous, sessile. Ho^/ers '6— '8 inch 
diameter, in terminal bracteate clusters of about 5 — 7 ; bracts oblong- 
spathulate, caducous. Pedicels G. Perianth glabrous ; tube 'S-'d inch 
long; lobes as long as the tube, oblique, broadly oblong, obtuse, emargi- 
nate. Ovary glabrous. 

This species has been collected in the Aimora district by Mr. J. Lyall, vide sheet 
JSfo. 8338 in the Dehra Dim herbarinm. The exact locality is not recorded but the plant 
will probably he found along the main Himalayan range between 10,000 and 12,000 feet. 
Mowers: June-duly. 

3. Daphne papyracea, Deme. Syn. D. cannabim, Wall, in P. 
B. I. Vein. Satpiira, Barwa, A. — An evergreen shrub 2 — 5 feet 
high with stems up to 1 inch diameter. Young shoots tomentose soon 
becoming glabrous. Leaves 2 — 5 by "7 — 1‘3 inches narrowly elliptic- 
lanceolate or oblanceolate, narrowed at both ends, thick, glabrous. 
Petiole up to '2 inch long. Flowers white, in terminal bracteate heads. 
Bracts '8 — '7 inch long, oblong or lanceolate, caducous. Pedicels minute. 
Perian'th-tube 'S-'4 inch long, silky; lobes '2 inch long, ovate, acute, vsdth 
a tuft of hairs at the tip. Ovary glabrous. Fruit ovoid, ’4 inch long. 

Occurs throughout the hills between 5,500 and 9,000 feet. Common, especially in 
association with hanj. Flow^ers : Jannary—April. Fruit .* May -June, According to Smith 
and Gave in the Records of the Botanical Survey of India, volume VI, pp. 45 — 54, there are 
three closely allied Himalayan species ot Daphne, and after reading the note referred to 
above I think it probable that we have two of them within our area. I have on many 
occasions noted that the fruit is sometimes yellow or orange-yelloTv when ripe and some- 
times first deep-red and finally black. Smith and Gave remark as follows : “ D. papyracea, 
Decne, and D. Sureil, Smith and Cave are at once distinguished from D. cannahina, Wall, 
by the pointed lobes of the corolla and fruits reddish at maturity. D. differs from 

D, papyracea in the leaves being less coriaceous and more pointed, in the bracts being 
very early deciduous forming no collar round the infiorescence and in the longer and 
narrow^er fiow^'ers 

2. WIKSTECEMIA, Endl. 

Trees or shrubs. Leaves opposite, rarely alternate. Flowers her- 
maphrodite, in terminal racemes or spikes, ebracteate. Perianth-tube 
elongate; lobes 4, spreading. Stamens 8, biseriate; filaments short. 
Disk of 1 — 4 scales. Ovary villous, 1-celled ; style short ; stigma capitate. 
Fruit fleshy and naked or dry and included in the base of the perianth. 

Wikstwemia canescens, Meissn.—Kn erect deciduous shrub 4—8 
feet high with stems up to 1‘5 inches diameter. Bark smooth, brown. 
Blaze '25 inch, pale yellow with very tough fibre. Young shoots hairy. 
Leaves opposite or alternate, 1-5— 3 by -6—1 inch, elliptic- oblong, 
thin, silky when young becoming glabrous except along the midrib 
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beneatli:. .Petiole *1 inch long, hairy. Plowers yeltow, in axillary and 
terminal heads or short spikes often forming srnoll paDicles. Bracts 0. 
j ' Perianth-tiibe *.3 inch long, slender, silky outside; lobes '15 inch, long. 

, i :;,. ;Dis.k of 4 erect fnear scales. Fruit *2 inch long, ovoid,, pale brown, 

enclosed by the persistent perianth which ultimately splits down one 
side. Seed 1, black. 

■ Occurs throughout the hills between 6,000 and 10,000 feet. Fairly common especially 

on the inner ranges and is found either in forest or in the open, sometimes with a tendency * 
to gregariousness. Flowers : April — June. Fruit : Oetoher-lNovember. 
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^LXXVI.— EL^.AGNACEJL. 

Slirubs or trees closely covered 'with silvery or brown scales, sonje- 
times witli stellate hairs. Leaves alternate or opposite, entire, exstipn- 
late, Flowers regular, bisexual or dioecious, in axillary fascicles or 
cymes. Perianth tubular, narrowed above the ovary, persistent and 
sometimes thickened in fruit below; limb 2 — 6-lobed, rarely truncate; 
in male flowers reduced to a lobed limb only. Stamens adiiate to the 
perianth-tube and twice as many as the lobes, or in the bisexual flowers 
as many as the lobes and opposite to them, perigynous. Ovary free 
in the lower part of the tube but closely invested, 1-celled; style filiform ; 
stigma lateral ; ovule solitary. Fruit a nut enclosed in the perianth-tube. 

Leaves linear-or oblong-lanceolate. Flowers bisexual ... 1. Elmagnm. 

Leaves elliptic. Flowers unisexual ... ... Hvpfoglim- 

1, ElnEAGNUS, Lmn. ■ 

Flowers bisexual, solitary or in small clusters. Perianth with an 
oblong or globose persistent base, narrowed above the ovary into a 
campanula te or funnel-shaped deciduous limb, valvately 4- lobed. 
Stamens 4, #n the mouth. Style linear, included. Fruit a nut enclosed 
in the accrescent usually berry-like perianth-base. 

Stem erect. Leaves stellately hairy above when young. 

Flowers *4 inch diameter ... ... ... 1. umhellata. 

Stem rambling or climbing. Leaves scaly above when 
young. Flowers '2 inch diameter ... ... 2. latifoUa. 

1. Elseagnns umbellata, Thunb, Vern. Geowain, G. Giwai, 
A. — 'A subdeciduous shrub or less frequently a small tree up to 5 feet 
girth and 20 feet high with rounded crown, usually more or less armed 
with stout thorns. Bark dark brown, rough, exfoliating in irregular 
scales. Blaze *26 — *76 inch, pinkish, fibrous with an open cellular 
structure. Young shoots clothed with silvery scales. Leaves alternate, 
variable in size, 1*25 — 6 by *6 — 1*5 inches, elliptic or elliptic-oblong, 
acute acuminate or obtuse, base rounded or narrowed, margin undulate, 
densely clothed above with white stellate hairs when young, soon becom- 
ing glabrous, persistently clothed with silvery scales beneath. Petiole 
2 — *4 inch long, clothed with silvery scales. Flowers '4 inch d'ameter, 
white or creamy, fragrant, axillary, solitary or in dense few-flowered 
clusters appearing with the young leaves. Pedicels *1 — *15 inch long. 
Perialath-tube *4 inch long, silvery-scaly outside; lobes ovate, acute. 
Fruit *3 — *5 inch long, globose or ellipsoid, succulent, red or pale orange, 



•■458 


LXX VI . — ^EL J3 AGNAGE3e] 


with scattereci silvery scales^ Endocarp ooria<3eoiis clothed inside with a 
del t. of white hairs. , 

Occurs throiighoafc the liilis between 5,000 and 8,000 feet. Usiiaily in open 
i’airly common. Flowers : April-May. Fruit : September- Octob|r. 

' 2. Bl^agnns latifolia, Lmn,~K snbdecidiions shrub with 
scandent or subscandent stems up to 60 feet high and 3 inches diameter, 
often producing strong adventitious shoots with rusty-coloured bark, 
usually armed with, straight or’ recurved thorns ‘5—1 inch long. Bar]*: 
dark brown, fairly srD.ooth or slightly rough with scattered raised circular 
lenticels. Blaze ‘15 — ^“25 inch, pink sometimes mottled towards the 
outside with sclerotic orange tissue and with peculiar cross-fibred 
structure. Young shoots densely clothed with silvery scales. Leaves 
3 — 6 by 1*25 — 2*5 inches, elliptic, obtuse acute or acuminate, margin 
undulate, base rounded or acute, densely clothed on both surfaces with 
'silvery scales when young, those on the upper surface ultimately decidu- 
ous but persistent beneath, lateral nerves 5 — 8 pairs. Petiole '25 — *4 
inch long, silvery-scaly. Flowers *2 inch diameter, yellow, in axillary 
usually many-flowered clusters. Pedicels ‘1— *15 inch long. Peri&nth- 
tube ‘15 — *25 inch long, silvery-scaly outside; lobes ovate, acute. Fruit 
*75 — 1*25 inches long, oblong, succulent, red or orange, with scattered 
silvery scales. Endocarp coriaceous, woolly within. r 

Occurs in the subhimalayan tract and outermost bill ranges betwe^i 1,500 and 2,000 
feet. Kot common, usually found in swampy localities or bordering streams. F, lowers : 
September (probably). Fruit: March. 

■2, HIPPOPHiE, Linn, 

Thorny shrubs or small trees. Leaves alternate, narrown Flowers 
dioecious. Male flowers sessile, clustered; perianth 2-partite almost to 
the base, lobes valvate. Stamens usually 4, rarely fewer by abortion, one 
-seriate, alternating with the angles of a small cushion-shaped disk. 
Female flowers shortly pedicellate, solitary ; perianth-tube distinct; lobes 
2, obscure ; staminodss none. Stigma oblong-cylindric, oblique, exserted. 
Fruit succulent containing an utricle, 

A dwarf shrub. Leaves less than 1 inch long, scaly on 
both surfaces ... ... ... ... 1. rhamnoides, 

A tree. Leaves exceeding 1 inch, more or less stellate- • 
hairy on both surfaces ... ... ... 2. salicifoUa, 

1. Hippophae rhamnoides, Linn. Vem. Tanoa, Bhotia.— A stiff 
densely-branching deciduous shrub 6 inches to 2 feet high with erect or 
decumbent stems up to 1 inch diameter, the branches frequently dying 
back at the tips and becoming spinescent. Bark smooth, ashy or silvery- 
grey, or finally rough and dark brown. Twigs and young shoots more or 
less densely clothed with silvery-brown scales, the youngest * shoots 
puberulous. Leaves 'SB — ’7 by •l-'2 inch, densely clothed on both 
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..mrfaces with silverj^-brown scales, chiefly brown, on the imclersurface, 
mmiitely' pubescent when young. Petiole 0. Pioweirs appearing 
..with, the new leaves.' Periantli-lobes of male flowers orbicular, concave, 
less than *1 inch Ic|ig, scaly on the outside. Fruit *3 inch long, globose, 
scaly, crowned with the persistent style. 

Occurs on the dry interior ranges bordering Tibet between 12,000 and 14,000 feet. 
JFairly common, forming gregarious patches on shingly ground. Flowers: May-dune. 
Fruit : September. The plant here described is a dwarf variety of the t.yplcal European 
plant, which has not been collected in our area. 

2. Hippophsa salicifoiia, Don. ,Vern. Ames or GMk:’NG. Ghu, 
EA. — A small deciduous tree up to 8 feet girth and 30 feet high with 
rounded spreading crowni, often spinescent when young. Bark reddish- 
brown, with deep longitudinal furrows, very rough. Blaze 1 inch, 
fibrous, pale yellow or yellowish-brown. Twigs clothed with rusty- 
brown scales. Leaves 1*5 — 4 by '3 — *6 inch, oblong-laiiceblate, stellately 
pubescent above when young becoming bluish-green and with varying 
amount of pubescence wlien mature, canescent with dense short stellate 
tomentum beneath, the midrib* beneath pale rusty brown with a few 
scafes mixed with the hairs. Petiole about *1 inch long. Flowers 
appearing just before or with the young leaves. Perianth of the male 
flowers scaly. Fruit *25 inch long, ovoid, yellow, with scattered scales, 
very acid t<5 the taste, remaining long on the tree. 

Occurs ateng the slopes of the main Himalayan range between 5,000 and 10,500 feet. 
Fairly common on river banks and in damp places. Most of the lateral twigs seeia to be 
‘deciduous, sometimes dying back to forni ibarns on young plants. Flowers : April-May. 
Fruit : October — ^March. 
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Cireen, parasitic phrubs. attaching themselves by means, of liaiist'Oria 
.to the branches of other woody plants. Leaives opposite or alternate, 
simple y. entire, exstipnlate, sometimes reduced to scales. Flowers 1-2- 
sexual, in racemes spikes heads or fascicles. Hypanthium adnate. to: the 
ovary .and soraetimes growing up 'as an entire or toothed ring (calycidus) 
above it. , Perianth sepaloid or petaloid of 4 — 6 segments free or connate 
into a tube below, valvate in bud. ' Stamens as many as the segments, 
opposite' to and usually adnate to them. Ovary inferior, 1-celled ; style 
short' or long* stigma simple; ovule solitary.' Fruit a 1-seedefl berry or 
drupe with a viscid inner layer. 

Flowers bisexual, showy. Leaves opposite or alternate ... 1. Lofmt}ius. 

Flowers unisexual, inconspicuous. Leaves opposite and 

3 — d-nerved or 0 ... ... ... ... 2. Viscum, 

The species of both these genera are commonly known as mistletoes. 

1. LORANTHIJS, Lmn. 

Leaves opposite or alternate, usually fleshy or coriaceous with 
obscure nerves. Flowers bisexual, usually coloured. Hypanthium 
usually produced into a calyculus which is sometimes reduced to a 
mere rim. Perianth-segments free or perianth forming a split or entire 
tube below, lobes reflexed or spreading. Stamens epiphyllous ; anthers 
versatile or cells adnate. 

I. — Flowers and quite young leaves tomentose. Perianth' 
lobes much shorter than the tube. 

A. Under leaf-surface persistently and densely 

tomentose ... ... ... ... 1. vestitus. 

B. Mature leaves glabrous or nearly so. 

1. Perianth outside red or orange-red at the base 

passing into yellowish -green or green. 

Berry glabrous ... ... ... 2. .elatus, 

2. Perianth outside brown-or wbite-tornentose. 

Berry stellately pubescent. 

(a) Perianth-lobes purplish-red within. Mature 

leaves very glossy on both surfaces ... 3. cordifolius. 

{h) Perianth-lobes green within. Mature leaves 

dull on both surfaces ... ... 4. pulvemJentus, 

li. — ^Flowers and quite young leaves clothed with rusty 

scales. Perianth-lobes equal to the tube ... 5. Ugustrinus. 

III. — ^Whole plant glabrous. 

1. Flowers sessile, *15 inch long ... ... 6. odoratus. 

2. Flowers pedicelled, 1-2 inches long ... 7. longifionis. 

Brides the above species K. ScurmUf Linn, is also, according to Buthie, found along 
the subhiinalayan tract, but I am doubtful about this. Moreover L. Scunula is possibly not 
specifically different from L. cordifolius. According to Buthie the leaves of L. Scurrula are 
smaller, sessile or short-petioled and adpressed-tomentose or glabrate beneath. 



462 


LXSVII. — liOEANTHACEiE . 


1. Loranthas vestitss, Wall. — Evergreen. Branches up to 8 feet 

long and 2 inches diameter, often drooping. Bark dark brown or black- 
ish, rather rough, lenticellate. Young shoots and leaves densely clothed 
all over with silvery or ferruginous tomentum, the *^hairs partly stellate 
and partly feathery-branched, persistent on the under leaf-surface. 
Leaves opposite, 2 — 4 by •75— 1‘75 inches, ovate-lanceolate, or oblong, 
narrowed at both ends, coriaceous, glabrous and glossy dark green above 
when mature; lateral nerves rather indistinct 5 — 7 pairs. Petiole '2— '6 
inch long. Flowers axillary, in few-flowered, shortly pedunculate, 
villous fascicles or sometimes solitary. Flower-buds clavate, obtu.se. 
Pedicels 0. Hypanthiiim scarcely produced above the ovary. Perianth 
■6-'7 inch long, clothed outside with ferruginous scurfy tomentum, 
cleft about one-third the way down into 4 obtuse lobes which are reflexed 
and bright green inside. Anthers red. Filaments (both free and 
attached portions) and style purple. Berry ’3 — '3.5 inch long, almost 
cylindric, bright orange. Seed surrounded by a viscid pale grey medium 
which in the immature fruit is emerald green. ^ 

Occurs througliouii tlie liilis beivYcen 6,000 and 7,500 feet. Abundant and commoniy 
parasitic on Qaercus incana and Q. dilatata. Blowers : Septemb'='r — Jainmry. Fruit ; Bfay- 
June. 

2. Loi?antIiiis elatus, Edgew. — Young shoots and leaves densely 
clothed all over with stellate tomentum, soon becoming glabfous. Leaves 
opposite and alternate, 2*5 — 5 by 1*5 — 3 inches, broadly ovate, acute, 
base rounded or subeordate, thick, soft, fleshy, bright glossy green or 
sometimes yellowish with pinkish veins on the undersurface* Petiole 
*3 — *6 inch long, very stout* Plo wars 1—1*5 inches long, in axillary 
fascicles or in short racemes up to 1 inch long on the old wood. Ped- 
uncle glabrous or rusty-pubescent. Pedicels ’l-*2 inch long* 
Plower-buds more or less clavate, blunt. Hypanthium rusty-pubescent. 
Perianth more or less scurfy-pubescent outside, red or orange-red at 
the base passing into yellowish-green or green towards the top on the 
outside, cleft about one third the way down into 4 lobes which are 
reflexed and green inside. Anthers *15— *2 inch long, scarlet. Fila- 
ments adnate nearly to the top, purple passing into^red below. Style 
purple. Berry ‘3 inch long, turbinate, glabrous. 

Occurs tlirouglioufe the hills between 5,000 and 10,000 feet. Parasitic on Litsea 
umbrosa and other trees. Flowers : April — July. 

3. Lomnthas cordifolius, TFaZf. —Evergreen. Stems up to 6 feet 
long and 1‘26 inches diameter. Bark dark brown, fairly smooth, with 
very numerous minute pale lenticels. Young leaves and shoots ^othedE 
all over with white or buff-coloured scurfy (partly stellate partly feathery) 
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: tomeiitiim. .Leaves opposite, ..iisiialiy 2‘5 — 5*5 by ,1*5 — 4 inches, bimdly , 
ova;te, or ■siiborbicular, obtuse, base roiinxled or subcorclate, thick; and 
rather fleshy, glabrous or nearly, so 'and dull green on. both, surfaces .when 
mature ; .lateral nerfes rather 'mdistinct -5 — ^8 pairs. Petiole *3— ’8 inch; 

, long.. Flowers ‘8 — 1 inch long, in toinentose fascicles o.r , short i:a€ein,es..'.; 
*75 inch' long or less, solitary or fascicled in the leaf-axils. PIy;pa:athmin 
scarcely ' .produced above the ovary. Perianth densely, clothed ■ outside' 
with- scurfy brown tomentum ; tube ’6- ‘7 inch long, first bright green • 
then purplish-red inside between the adnate filaments; lobes 4, acutey 
reflexed, purplish-red inside. Anthers and free ;portions of the filaments 
crimson, adnate portion purplish-red. Style purple. Berry '25— '3 
inch long, obconic, jfellow often tinged with red, stellateiy pubescent^ 
Seed surroiinded by a translucent viscid mucilage which is brigl.it 
emerald green till ripe. 

Probably occurs througbout the central and outer bill ranges between 1,000 rmd 
5,000 feet. Plowers : November — ^March. Pruit : March-April, 

*5. Lorantlms pukeralentns, Wall, — Evergreen. Stems up to 3 
feet long and 1 inch diameter. Bro’k dark brown, roiighish, with 
numerous minute raised lenticels. Young leaves and shoots clothed all 
over with T^ite flocculent fugaceous (partly stellate and partly feathery) 
tamentum,*soon becoming glabrous. Leaves opposite, 3 — 6 by 1‘75 — 3*5 
inches, ovate or oblong, obtuse or acute, base rounded or narrowed into 
the petiole, thick and rather fleshy, very glossy and dark green on both 
surfaces. Petiole *4 — '8 inch long. Flowers 1 — 1*1 inches long, in 
tomentose soliliary or fascicled axillary racemes *3 — 2*5 inches long. 
Pedicels *l-*2 inch long. Hypanthium scarcely produced above the 
ovary. Perianth densely clothed outside with flocculent white tomen- 
tum; tube *7-‘8 inch long; lobes 4, reflexed, green inside. Anthers 
and free portions of the filaments crimson, adnate portion dark purple. 
Style purple. Berry *35 — *4 inch long, almost or quite cylindric when 
ripe, green, stellateiy pubescent. Seed surrounded by a translucent 
viscid mucilage which is bright emerald green till ripe. 

Probably occursi througbout the central and outer bill ranges between 1,000 and 
.5,500 feet. Fairly common, frequently, parasitic on Mallotus 2}kiUppinensis , Buioi f rondo, 
and Dalbergia Sissoo. Flowers : August — ^May. 

5. Loranthus ligMStrinus, Wall. — Evergreen. Stems up to 6 feet 
long and 1 inch diameter. Bark reddish-brown, fairly smooth. Young 
shoots leave's and inflorescence clothed with rusty scales, often densely 
so. Leaves inconstantly opposite, 1'5 — 3'o by '5 — 1’2 inches, lanceo- 
late or elliptic, narrowed at both ends, glabrous. Petiole ‘2- ‘3 inch 
long. Flowers ‘3 inch long, red, in, solitary or paired axillary raceiaes 
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up to 1 inch long, often reduced to a single pair of flowers on a peduncle 
*2 inch long. Flower-buds cylindric, obtuse. Pedicels '05 inch long. 
Hyp-'inthium with very short truncate limb. Perianth of 4 distinct 
ligulate lobes, more or less scaly without, reflexed ..from the middle. 
Berry ’25 inch long, ovoid. 

Occurs throughout the central and outer hiii ranges between 2,000 and 4,000 feet. 
Fairly common and found parasitic on many different trees but especiaMy Mallotus 
pliiltppinensi'i. Flowers: April— dune. 

6. Loranttos odopatas, IFaP.— Glabrous. Leaves subopposite, 3— 5 
inches long, elliptic or lanceolate, fleshy, narrowed into a petiole, often 
falcate, penninerved, nerves slender. Kowers '15 inch long, yellowish, 
sweet-scented, opposite or fascicled on axillary, solitary or fascicled 
spikes l-2‘5 inches long. Hypanthium with short limb. Perianth- 
lobes 6, about '15 inch long, spathulate, free. Ovary with the base sunk 
in the hypanthium. Style very stont. Stigma capitate. Berry ellip- 
soid, glabrous. 

I am uncertain whether this species really occurs within our area or not, but there 
are two sheets at Dehra Dun which seem to agree well with the description given in the 

B. I. though their fragmentary nature makes certain identification difficult. Tnese 
sheets are Duthie’s No. 3361 collected in the Bamganga valley and Osmaston’s No. 906 
collected at 4,600 feet elevation close to Baijnath. 

7. Loranthus longifloriis, Desr. — ^Evergreen. Glabrous. Leaves 
inconstantly opposite, 3—10 by '7 — 5 inches, very variable"* in shape, 
ovate elliptic or oblong, obtu.se, base usually nan-owed, thicif and fleshy. 
Petiole '3 — ‘7 inch long. Flowers 1-2 inches long, scarlet or orange, in 
dense one-sided racemes l-2'5 inches long. Flower-buds cylindric, 
acute. Pedicels "1 — ‘15 inch long. Hypanthium with a distinct broadly 
tubular calyculus, truncate or wavy. Perianth glabrous, cleft about one 
third to one quarter the way down into 5 reflexed lobes, green inside. 
Ben-y ‘3 — '6 inch long, ovoid-oblong, crowned with the cup-shaped 
calyculus. 

Occurs throughout the subhimalayan tract and outer hill ranges up t<3 3,000 feet. 
Very common and parasitic on many different species of trees. Flowers almost throughout 
the year. . . ■ ■ , , 

2. VISCUM, Linn. 

Leaves opposite or reduced to scales. Flowers small or minute, • 
dioecious or monoecious, solitary or fascicled. Hypanthium solid or 
hollow in the male, adnate to the ovary in the female. Perianth- 
segments 3-4, green or yellow. Anthers sessile, adnate to the perianth- 
•segments. Stigma large, pulvinate. Fruit a succulent berry. 

I. — Leafy. Upper joints of stem terete ... ... 1. album. 

n. — Leafless. Upper joints of stem flattened. 

1. -.Joints -75— 2-2 inches Ipng, striate ... 2. articulatum • 

7 inch long, not striate ... 3. japonieum. 

Lll.-— .Leafless , AH jomcs terete ... 4. sp 
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1« ¥iscil,iii aliittii!,. Lhvn ■ Eng, /Mist lete. — Evergreen, forming 
bushy tufts 2-3 ' feet across. Stems terete, ' up to. ‘6 ineli diameter, 
Iniglit green or j'ellowisli-gr'een. Branches jointed , dicliotoinous. 
Leaves variable, isually 1-2 inches long, oblong, broad or narrow, 
usually wdth obtuse tip and cuneate base, glabrous, thick and ileshy, 
bright gree^n or j^ello wish-green, Gbsciirely 3 — 5-nerved, sessile. Ft'iwers 
dioecious, sessile, in clusters of 3 or 5. in the forks, of tlie branches, 
supported by cup-shaped slightly ciiiate bracts; terminal flower solitary, 
the lateral in opposite or decussata pairs. Perianth-segments 3-4, 
triangular, thick, acute, deciduous. Berry *3 inch diameter, siibglobose, 
white, translucent. 

Occm's tliroiiglioiit the, hills between 3,000 and 7,500 feet. Fairly common, the 
host usually being one of the Bosacece. Flowers: March — May. Fruit: November — 
January. 

, 2* ¥iscii’m aFtfsulatiini, Bunn, — Leafless, forming roiindeci bushy 
tufts. Sterns jointed, smooth, greenish, up to 2 feet long and *5 inch 
diauieter, flattened at first, ultimately terete. Upper joints ’75 — 2*2 
inches long by ‘15— ‘4 inch broad, bright green, indistinctly ribbed, 
widening slightly from the base upw^ards. Elowers inonmcious, sessile, 
in clusters 3 at the nodes, the lateral flowers iisiially male. Bracts 
cup-shaped.* Perianth-segments triangular^ erect in female, spreading 
in male flowers, deciduous. Berry ‘2 inch long, ovoid, yellowish-green. 
Seed bright green surrounded by a viscid transparent fluid. 

Occurs in the Bbabar and central and cuter hill ranges between 1,000 and 7,500 feet. 
Parasitises a great variety of plants. Often found growing on Loranthus vsstitiis, "Walh 
Flowers : June — October. Fruit : May- June. 

3. Yisciim laponiaum, Thunh, — Ijeafless, forming dense much- 
branched tufts. Stems jointed, smooth, yellowish-green, up to 7 inches 
long and ‘2 inch diameter, flattened at first, ultimately terete. Upper 
joints ‘2 — ‘7 inch long by *05 — *2 inch broad, v/idening from the base 
upwards. Flowers as in F. articiilatum but segments of the perianth 
persistent. Berry *05 — ‘1 inch long, ellipsoid, yellowish-green. Seed 
surrounded by a viscid transparent fluid. 

Occurs throughout the hills between 6,000 and 7,000 feet. Fairly common and 
chiefly parasitic on Querct's incana, A severe attack may kiJl the tree. Flowers : May — 
July. Fruit : October-November. 

I, Yiscum sp. — Leafless, forming tufts branching in all directions. 
Stems jointed, conspicuously ribbed, green, 1*5-6 inches long and up 
to '2 mcli. diameter. Joints *15—1 inch long, terete not flattened even 
when young, somewhat thickened at both ends. The whole plant in- 
cluding the perianth very papillose. Flowers minute, sessile, densely 
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cliisterecl at the nodes, at first half-enclosed by the two connate persist- 
ent bracteoles. Perianth-segments erect, triangiilar, deciduous. Berry 
•15 inch diameter, giobose, white. Seed green, somewhat flatt 
stirrounded by opaque white viscous mucilage. f, 

Probabh occurs along the whole outer ranges of bills between 2,000 and 5,000 feet 
but it seems to be rare. It is found parasitic on Loranthus corSfolius, Wall, and 
Loranthus pulverulentus. Wall. Flowers : November-December. There are,, three sheets 
of this species at Delira Dun namely my no. 1291 and Dehra Dun Herb. nos. 26008 and 
23028 collected by Inayat and F. W. Mackinnon all from the outer Kirnalaya. 
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, ♦ LXXVIII.™SANTALACEJ2/ 

Trees shrubs or herbs often more or less parasitic on roots. Leaves 
alternafe or opposite, entire, sometimes scale4ike or none, nerves, in- 
conspicnous, exstipiilate. Flowers l-2-sexu.a1, regular, usually inconsp> 
cuous, mostly cymose. Perianth superior or perigynoris, 3 — S-toothed, 
-lobed or-partite, lobes with often a tuft of hair behind the anthers. 
Stamens 3 — 6, often adnate to the lobes, rarely at the base of the perianth 
opposite to the lobes; anthers 2-celled. Disk perigynous or epigynous. 
Ovary nearly free or usually adnate to the hypanthium, 1-celled; style 
usually short ; stigma entire or 3 — 64obed; ovules 2 — 4, rarely solitary* 
Fruit a drupe or nut. 

Parasitic on roots. Leaves penninerved ... ... 1. Osyris. 

Parasitic on brandies. Leaves 5 — ^9-nerved from tlie base 2. Henshvta, 

1. OSYEIS, Linn, 

Glabrous shrubs. Leaves alternate: Flowers small, axillary, poly- 
gamous fmale flowers in clusters, the bisexual often solitary. Perianth- 
tube solid* in male flowers, of the bisexual flowers adnate to the ovary; 
lobes 3-4, with a tuft of hairs on the face. Stamens 3 or 4, inserted at 
the base of the perianth-lobes. Disk angular. Ovary sunk in the 
perianth-tube ; st^de short ; stigma 3-4-fid ; ovules 2 — 4. Fruit a 1- 
seeded globose or ovoid drupe. 

Osyris arborea, Wall, A^ern. Bakrdl, XG. — An evergreen glabrous 
shrub usually 4 — 8 feet high but attaining 15 feet with stems up to 4 
inches diameter. Bark dark brown, slightly rough. Blaze ’1 — *26 inch, 
not fibrous, bright pink or purplisli-red. Twigs green, sharply 3-angIed, 
Leaves 1-2 by '5 — inch, variable in shape, elliptic-lanceolate or 
obovate-oblong, obtuse or acute, mucronate, base cuneate, rather thick, 
dull glaucous green on both surfaces, lateral nerves indistinct 4 — 8 pairs, 
sessile. Flowers greenish-yellow; males in axillary 6 — ^10-flowered 
umbels, peduncles ‘3 — *5 inch long, often an'anged in short racemose 
panicles; bisexual *1 — 15 inch diameter, solitary, on slender' axillary 
pedicels ‘2-*3 inch long, lengthening in fruit. Perianth-limb 3-lobed. 
Drupe ‘3 — *35 inch diameter, globose, succulent, orange-red, crowned 
by^the disk. 

Occurs thronghont the hills between 3,000 and 6,500 feet. Fairly common in open 
types of forest but especially in secondary dry miscellaneous scrub. Parasitic on the roots 
tt other plants. Flowers more or less all the year round, 
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2. liEmJjOYlA, Blume, 

Parasitic vshrabs. Leaves alternate. Flowers minute ; moiioecions 
or clicBcioiis, axillary, or the females with stameiis ; males snbracein 
or capifcellate ; females solitary or few and cliistered. iPeriaiith-tube of 
male flowers nil, of female flowers adnate to the ovary ; lobes 5-6, 
valvate. Stamens 5 or 6, short, inserted at the base or middle of the 
rlobes. Disk concave or convex. Ovary inferior ; stigma siibsessile, 
discoid or lobed ; ovules 2-3. Fruit a drupe, endocarp hard. 

Henslovia heterantha^ Hoofe. f/ and T —A small glabrous parasitic 
shrub. Branches erect or spreading. Bark rough, usually pale brown. 
Twigs often minutely pustular. Leaves alternate, very variable, 1 — 4 
inches long, elliptic ovate or orbicular, base narrowed into the petiole, 

5 — 9-nerved. Petiole '2 — '5 inch long, winged in continuation with the 
lamina. Flowers minute, unisexual, sessile on the. top of solitary or 
clustered lateral peduncles which are bracteate at the base and tip only, 
the bracts at the tip fonning: a sprearliiig involiic^^^ Peduncles not 
exceeding *05 inch long in flower, lengthening to nearly *15 inch in 
fruit. Male flow^ers numerous, perianth 5- or B-lobed. Stamens 5 or 6. 
Female flowers 1 or few^ perianth 6- or 6-iobecl, without or with very 
imperfect stamens. Drupe about ‘15 inch long, ellip)tic-oblon^^ 

Occurs in the contrai and outer ranges becween 3,000 and 5,000 feet. common 

in the eastern DWisions but not recorded west of Eatwadhab in the Eaiagarh Division. 

It is found on mnny different hosts and has the habit of a Flowers : Decem- 

her-Janiiarv. Fruit: June. 
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LXXIX.— euphoebiacjlt:. 

; Tixees slirlbs or herbs, rarely . ■■climbing, soinetiriies with fleshy 
branches, often whtli ■ milky jiiice.. . Leaves aiierniite or opposite, usually 
si;nipl6i, iisimlly stipulate. '"InfloresOence' various. Flow'ers unisexual, 
usually small. ■ Perianth often small or none, usually calyciforiri, some- 
times well developed- and . with differentiated calyx a,ncl corolla. (3alyx 
inferior'. Petals free. Perianth or petals sometiioes different in the 
two sexes. Disk hypogynoiis, variously formed. ^^Fale flowers with 
stamens isomeroiis with' the sepals or petals or fewer or rinmerou.s. 
Peiiiale flower with or. usually without stamiiiodes. Ovaiw mostly 3- 
celled, iwrely niore or: less ;■ style none or 1 with as many lu’aiKiies as the 
cells; stigmas, various; ovules 1 to -2 in each carpel. Fruit normally a 
o-ceiled capsule becoming 3-coccous and falling awaiy hern n pei'Ristent 
columella, sometimes a berry or drupe. 

* 1. Brunches thick, and: fleshy, with a ecpioiis milky jiiicc 1. Kuphorhia. 

Brandies not thick and fleshy ... ... ... 2. 

2. Leaves trifoiiolate ... ... ... ... ih r>hdiOffia. 

^ Leaves simple ... ... ... ... 3. 

5. " Leaves opposite ... ... ... ... 4. 

leaves alternate ... ... ... ... 5. 

•1. Leaves thick, evergreen less than S inches Icm:; 3, Buxus. 

Leaves thin, deciduous, more than 6 inches long ... IS. Trcicin, 

5 Leaves closely dotted beneath with red or yellow 

glands ... , , ... , ... C. 

Leaves not gland-dotted beneath ... ... 7. 

6. Glands red ... ... ... .... 19. Mai hi us. 

Glands yellow ... ... ... 20. Macaramja. 

7. Leaves peltate .... • ... ... ... 21. Rieiyius. 

Leaves not peltate ... ... ... ... 8. 

8 Petiole pink, 1 — 3 inches long, tumid at its jimclion 

with the blade. ... ... .•* Daphniplujllnm. 

Petiole not as above . ' , ... ... 9. .... 

9 Petiole usually exceeding 2' 5 inches long ... ... lU. 

Petiole not exceeding 2*5 inches long ... ... 11. 

10, Lea,f-base 7-nerved ... ... ... ... 17. Jairoplta. 

Lea,f-ba 3 e 3-— S-nerved" ■ ... ... ...22. Balmpermiim. 

11' Stems and leaves, -with milky juice . ... ..,'12. 

No milky juice ... ... • ... ... 13. 

12 Leaves 3 — 5 inches long - ... ... ... 24. Exccscarla. 

^ Leaves 8 — 16 inches long . ... ... ...23. Sapium. imslgne). . 

13 Leaves not exceeding ‘5 inch long:: . ... 14. 

Leaves exceeding *6 inch long ... ... 15. 
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14. 

A SDiall shrub. Fruit capsular 

6. 

Pliyllanthns. 


A tree. Fruit drupaceous 

8. 

Emblica. 

15, 

Leaves obscurely serrulate 

12. 

Putranjii>a. 


Leaves entire 

16. 


16. 

A tree with smooth pale bark which is scurfy or corky 


■ ■ 

on the outside 

13. 

Cyclostemon . 


Not as above ... ... .•» 

17. 


17. 

A shrub with shiny dark green narrowly lanceolate 

2. 

Sarcococca. 


leaves 1 — 3 inches long 


Not as above 

18. 


18. 

Shrubs with flowers in simple or panicled racemes 




more than 1 inch long 

16. 

Anfidesma. 


Not as above 

19. 


19. 

Trees. ■ .... ' ■ ... ■ ... ' .«• 

20. 



Shrubs 

23. 


20. 

Flo-wers in racemes ... 

21. 



Flo-wers in clu.sters ... 

22. 


21. 

Lateral nerves exceeding 10 pairs 

4. 

Bridelia (retusa nnd 
verrucosa). 


Lateral nerve.s not exceeding 10 pairs 

23. 

S ap inm (,s eh iferunh, 
and eugenirr folium). 

22. 

Bark smooth, pale ... 

7. 

Prosorus. 


Bark rough, not pale 

10. 

Glochidion (assa- 

micum). ^ 

23. 

Lateral nerves 8 or more pairs 

4. 

Bridelia Xstipularis 
and verrucosa). 


Lateral nerves not exceeding 8 pairs 

24. 


24. 

Petiole usually exceeding *5 inch long 

Petiole not exceeding *5 inch long 

5. 

25. 

Andrachne. 

•25. 

Leaves over 3 inches long 

10. 

Glochidion (veluti 




num) . 


Leaves under 3 inches long ... 

26. 


26. 

Branchlets persistent. Flowers dioecious 

11. 

Fluggea. 


Branchlets deciduous. Flowers monoecious 

9. 

KirijaneUa. 


1. EUPHOEBIA, Linn. 

Herbs, shrubs or trees with milky juice; branches often thick and 
fleshy. Leaves opposite or alternate; stipules often reduced to spines 
or none. Inflorescence composite. Male flowers of naked pedicelled 
stamens usually many together, frequently in 5 groups, in a calyx- 
like 4-5-lobed involucre, the lobes thin, sepaloid, entire or divided, 
alternating with large, rarely small, glandular processes forming an 
outer whorl, or in some cases glands solitary, and sometimes furnished 
with a petaloid expansion or limb or with horns. Involucres 1-sexual or 
usually 2-sexual, containing a solitary central female flower consisting 
of a pedicelled ovary, naked or sometimes with rudiments of a S-merous 
calyx. Ovary 3-celled, more or less deeply 3-Iobed; styles 3, free or 
connate ; ovule 1 in each cell. Capsule of three 2-valved cocci. 
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, Ettphofbia Royleana, Bom, Vern. Sumi, G-,— A deciduous shrub 
or aiuall : tiBe attainin^^ feet girth and 20 feet high. 'Branches 
wliorled, 5 — 7-angled, the ridges wavy .with a pair ot stiprilar spines ’2-“3 
inch long, 'at the, c-r|st of each wave. Leaves alte,niate, 4—6 inches loD.g, 
spathulate,. miicronate,' very thick and fleshy, sessile. Involucres *5 
inch across, yellowdsh-green, in compact sessile S-flowered cy.mes arising 
from the sinus between the nodes. Capsule *6 inch diameter, pale grey, 
3-lobed, pedunculate. 

Occurs throughoirt the area between 2,000 and 4,000 feet. Often abundant on dry 
rocky or exposed situations, especially on southern aspects wdiere it tends to become 
gregarious. The leaves appear during the rains and fall soon afterwards. Flowers : 
March— May. 

2. SAECOCOCGA, LiridL 

Evergreen glabrous shrubs. Leaves alternate, coriaceous, entire, 
peniii- or triple-nerved. Elow’ers monmcious, apetaloiis, bracteate 
in short axillary racemes. Disk 0. Male flowers: sepals 4, biseriate, 
imbricate. Stamens 4, opposite the sepals ^ free. Female flowers: 
sepals 4 or 6, biseriate, imbricate. Ovary 2-3-celled ; styles short, entire; 
ovules 2 in each cell. Fruit indehiscent, coriaceous or fleshy* endocarp 
hard. Seeds 1-2. 

Sarcoeocca saligna, Muell. Syn. S, lyruniformis, Lindl. Vern. 
Palidla or NGf. — ^An erect evergreen shrub 2 — 6 feet high with 

stems up to ’75 inch diameter. Bark smooth, green. Leaves 2*5 — 5*5 
by ‘3 — 1 inch, lanceolate or linear-lanceolate, long-acuminate, base 
narrowed, glabrous, shining dark green above. Petiole *2 — *4 inch long 
Flowers fragrant, green or yellowish-green, in short axillery racemes of 
about 4 — 10 flow^ers either all of one sex or male above and female belown 
Perianth ‘15 — '2 inch dianieter. Stamens usually 4, conspicuous, more 
than twice as long as the perianth. Fruit a drupe ’3- *4 inch long, ovoid, 
black when ripe. 

Occurs throughout the hills between 4,o00 and 8,500 feet. A common and often 
gregarious shrub in oak, spruce and cypress forests, preferring moist aiiH shady localities. 
Flowers: October — May. Fruit: October — January. 

" 3. BIJXUS, Linn, 

Evergreen shrubs or trees. Leaves opposite, coriaceous, entme, 
penninerved. FloW'ers monoecious, in very short erect dense axillary 
racemes. Male flowers ebracteate; sepals 4, in 2 series, imbricate; 
stamens as many as the sepals and opposite them, free ; ovary rudimen- 
tary» Female flowers; sepals 6,: the 2 outer much smaller, imbricate; 
ovary 3-celled ; ovules 2 in each cell ; styles 3, short, thick. Capsule 
ovoid, tipped by the persistent styles, lociilicidally 3-valved, valves 
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‘i-lioiTied by the split styles, endocarp splitting away from the coriaceous 
exocarp. 

A tree. Leaves exceeding 1 inch long Wallichiana. 

- ‘ A dwarf shrub. Leaves not exceeding *5 inch long ... Var. microplnjlla. 

. . : BiixiiS' WallichiaBa, Baill Syn. - B. Limi, cx 

parte. Vern* Pdpri, Gren. Eng. Himalayan Box. — A snmll ever'- 
green tree up tO' 5 feet girth and 30 feet high. Bark pale or dark brown, 
rough, exfoliating in small corky scales. Blaze ’2 — *5 inch, pale yellow, 
not or scarcely fibrous. Twigs pubesceiit when young. Leaves 1-2*5 
by *3 — *5 inch, lanceolate or narrowly elliptic-oblong, obtuse, bright 
glossy green above, midrib minutely hairy above and towards the base 
beneath, otherwise glabrous. Petiole *05 — *1 inch long, pubescent. 
Flowers greenish-yellow, in very short erect dense axillary racemes about 
*3 inch long, siibglobose, terminal flow^er female. Capsuie *4-*5 inch 
long including the horns formed from the persistent styles, broadly ovoid, 

chestnut-brown when ripe. Seeds oblong, black, shining, '25 inch long. 

■ ■ ■■ # 

Occurs on the central and .inner range.s, more especially the latter, between 6,000 and 
9,000 feet. Never eomuion and distribution somew’hat local, generally in moist and shady 
localities. Flowers ; March — ^JCay. Fruit : June — August. 

1(a) Yar. micropliylla, f/oofc /.■ — A dwa.rf evergreen s.hfab. Bark 
rough, corky. Twigs sj)arsely clothed wuth minute hairs viien young. 
Leaves *25 — '5 by *15 — *25 inch, orbicular or oblong, obtuse or rounded, 
thick, glabrous, shining, the secondary nerves practically invisible on 
the upper surface. Petiole about *05 inch long, glabrous or nearly so. 
Flowers gi*eenish-yelIow, in very short erect dense terminal and axillary 
racemes ‘l-'2 inch lo.iig, subglobose, the terminal flower female. 
Capsule ‘25 — *35 inch long including the horns formed from the per- 
sistent styles. Seeds oblong, black, shining, *15 inch long. 

Occurs along the interior valleys of North Almora between 10,000 and 12,000 feet. 

It is found growing in crevices in the rocks. Flowers: June- July. Fruit: September. 

4. BEIDELIA, Willd. 

Trees or shrubs, sometimes climbing. Leave.s afternate, entire, 
with strong paxailei secondary nerves. Flowers small, monoecious, -or 
di;ecious in axiJiary clusters, or clusters in simple or puuicled .spikes. 
Sepals 5, valva-te, persistent. Petals 3, usually small, in.serfced under the 
margin of the disk. Disk conspicuous and furnished in tlie female with 
a corona from the inner margin which often closely invests the ovary and 
is toothed or lobed. Stamens 5, on a distinct gonopliore with a pistillode. 
Ovary 2-celled; styles 2, free or partially connate, often 2-iobed. Fruit 
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a.dnipe with a 2~celled stoiie, ■iiltiiiiately 'splitting two' 1-seeclecl 
pyrenes. 

I. Erecfc trees or shrubs. 

1. Lateral ’i-ierres straight. FlGwer*elosters mostly 
arranged, in axillary or terminal panieuJste 
spikes up to 8 inches long in fruit ... 1. triu.^n. 

*2. Lateral nerves more or jess arched. Fiower- 
* clusters axillary, not exceeding 1 inch long in 

fruit ... ... ■ ... 2. i:erru€osa. 

II. — A slirub with long rambling sometimes subscandent 

branches ‘ ... ... ... 8. -s'l/jneL/’Is’. 

1. Bddelia retiisa, Spreng. VeriL GoU, R and K.— A small or 
medium'-sized deciduous tree bearing stout straight conical s]}mes up to 
2 inches long when jmiing and attainiiig 6 feet girth and (30 feet liigh. 
Bark dark brown, rather rongh wdth numerous sliallow cracks, exfoliat- 
ing in thin irregular wmody or soinewdiat corky scales. "Blaze *4 — ‘6 
inch, very fibrous, pink to deep reddish paling towards the interior, 
juice turning purple on the blade of a knife. Ijeaves 5 — S l>y 3-4 inches, 
elliptic-oblong or somewdiat obovate, acute, entire or slightly crennlate, 
base rounded, shining dark green and usually glabrous above, glaucous 
and pubescent beneath ; lateral nerves 15—28 pairs, prominent, straight. 
Petiole ‘2 — ‘5 inch long. Flo^vers dioecious and nionoscious, greenish- 
yellow, in sJnall clusters which are solitary and axillary or arranged in 
axillary or terminal often paniculate spikes up to 8 inches long in fruit. 
Drupe *3 — *45 inch diameter, globose, greenish-yellow when ripe. 

Occurs in the Bliabar and subhimalayan tract up to 3,000 feet, but is not recorded 
from any distance within the Mlis. One of the common associates of sal. Flowers : 'May — 
July. Fruit : January-February. 

2, Brldelia lerracosa, Haines. Syn. B. montana Hook, f. cr 
parte non Willd. Vern. Gaya, G. — -An evergreen shrub or small tree 
with low spreading crown, attaining 4 feet girth and 30 feet high, not 
spinous. Bark dark brown, rather rough, exfoliating in small irregular 
woody scales. Blaze ‘3 — *5 inch, very fibrous, deep pink or reddish with 
numerous minute v/hitish fibres, juice turning purple on the blade of a 
knife. Leaves 3 — 8 by 1*5—5 inches, usually elliptic-obovate sometimes 
elliptic or oblong, base rounded or somewhat naiTOAved, entire or sinuate, 
rather glossy above glaucescent beneath, glabrous or nearly so; lateral 
nerves 10 — 20 pairs, more or less arched. Petiole *2 — *5 inch long. 
Flowers monoecioas and dioecious-, greenish-yellow, in small axillary 
clusters not exceeding 1 inch long in fruit. Drupe *25 inch long, 
ellipsoid. 

Glccurs throughout the area betweian 1,000 and 4,500 feet. A common species 
especially in deep ravines where it not infrequentiy attaches itself to precipitous cliffs. 
It is more often seen as a shrub. Young leases often tinged brownish-pink. Flowers . 
November — -February. 



474 LXXIX.— KTJPHOEBIACE.®. 

3. Brjdelia stipidaris, Bltime. Vera. Kangia-hel, H. A large ever- 
green climber or sarmentose shrub with stems up to 40 feet high and 
0 inches diameter. Branches often with long deflexed spmes. Bark 
rough, dark grey or brown. Blaze ’2 — '4 inch, very fibrous, pink, the 
tissue separating into thin flat lamellae. Leaves entire, subcoriaceous, 
4 — 7 by 2’25 — 4 inches (much smaller when subtending flower- 
clusters), elliptic-oblong or obovate, obtuse or subacute, rounded 
'' or cordate at the base, glabrous or puberulous above, fulvous-tomentose 
beneath, margin sometimes sinuate or uneven ; main lateral nerves 8 — 15 
pairs, slightly arching, the transverse veins parallel and at right angles. 
Petiole '3-’4 inch long. Flowers monoecious, greenish-yellow, in small 
dense axillary clusters or long spikes, male flowers sessile, females 
pedicelled. Drupe '4- >5 inch long, ovoid, black when ripe. 

Occurs in the subliimalayan tract up to 1,000 feet, but not recorded west of Haldwani. 
Flowers: October — ^December. Fruit: March — ^May. 

5. ANDEACHNE, Linn. 

Herbs or small shrubs. Leayes alternate, entire. Flowers manoe- 
cions ; males clustered in the axils ; females solitary. Male flowers : 
perianth usually double. Calyx D-6-lobed or-partite. Petals 5-6 or 0. 
G,lands of disk as many or twice as many as the petals. Stamens 5-6. 
Pistillode small. Female flowers : calyx-segments usually ^rger than in 
males. Petals minute or 0. Oyary 3-celled; ovules 2 in each cell; 
styles short, 2-fifI or 2-pa.rtite. Fruit a capsule of t.hree 2-yalyed cocci. 

Andmcbne cordifoliaLMuell. Arg. Vern. BJiatuJa, G.—k\r exKiet 
deciduous or subdeciduous shrub 4 — 8 feet high with stems up to 1 inch 
diameter. Bark smooth, very pale brown or ashy with rather con- 
spicuous circular lenticels. Twigs slender, green. Leaves 1 — 4 by 
'5 — 1‘8 inches, elliptic or ovate, the larger oblong, rounded at botli 
ends, membranous, glabrous above, thinly pubescent beneath. Petiole 
slender ‘3 — 1*3 inches long. .Flowers *2-‘3 inch diameter, green, the 
calyx persisting in the female and enlarged to '4 inch diameter in fruit. 
Pedicels ‘5 — 1*5 inches .long, very slender. Capsule '3 inch diameter, 
depressed-globose, obscurely 3-lobed, dark brown. 

Occurs througboufe the hills between 2,000 and 8,000 feet. Common and found in 
almost any locality but preferring shade. Flowers : May — Sexjtcmber. Fruit : January. 

6. PHY.LLAiWHUS, Linn (modified). 

Shrubs or herbs. Leaves small, alternate, distichous, stipulate, 
often deciduous with the branchiets which resemble pinnate leaves. 
Flowers small, monmcious, in axillary clusters or subsolitary, apetalous; 
females with usually accrescent perianth and larger than males. Sepals 
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5-6, iinbncate, in 2 series. Bisk in male of minute glands; in feniale of 
glands or expanded and often lobed. Stamens 3; filaments united into 
a short colurnm Ovary 3-ceHed. Styles 3, free or coiuiate at the base, 
bifid or bilobecl. FriiiJ of three 2-Yalved cor*(;i, rarely a siibsiiccylent 
epicarp. '* , , 

Phyllanthns paryifolius, Buch.-Ham . — An erect bushy deciduous or 
subdeciduous shrub 1 — 6 feet high with steins up to *4 inch diameter. 
Twigs slender', usually tinged purple or red. Leaves '25 — '5 by ’15 — *3 
inch, obovate or elliptic-oblong, entire, glabrous, su]:)sessile. Flowers *1 
inch across, the female slightly larger, brownish-purple, solitary or few 
together in the leaf-axils. Pedicels very slender, T — *3 inch long. 
Fruit a capsule To — ’2 inch diameter, depressed-globose, with a thin 
juicy epicarp which turns first red then purplisli-black wlien ripe. 

Occurs throughout the hills between 5,000 and 6,500 feet. Fairly eouiinon in open 
banj forest, also sometimes on open rocky ground. The leaves turn reddish-piu’])le before 
falling. Flowers : June — October. Fruit : October — ^December. 

• 7. PEOSOEUS, Dalz. 

Small trees with deciduous branchlets. Leaves alternate. Flowers 
small, dioecious, apetalous, in clusters, mostly below the leaves, in the 
axils of caduciJus bracts on the new shoots. Sepals 4, imbricate, in 2 
unequal pairs. •Disk of male large, iiattened, faintly lobed, sometimes 
narrower in the female. Stamens 4, opposite the sepals from inside the 
disk. Styles 3, stout, spreading, 2-fid. Fruit with thin dry epicarp, 
bursting irregularly, and enclosing 3 thin-walied 2-valved cocci. 

Prosorus indicus, Dah. Syn. Phyllantlms indicus, Muell. Arg. — 
A small tree up to 5 feet girth and 60 feet liigh. Bark quite smooth, 
pale grey or whitish, exfoliating in thin iiregular woody plates thns 
exposing the cinnamon-coloured bai^k beneath. Blaze '2 — *5 inch, pink, 
not fibrous. Twigs reddish-brown witli small pale lenticels. Young 
shoots glabrous. Blaze ‘25 inch white. Tieaves 3*5 — 8 by 1*75 — 2 '75 
inches, broadly elliptic or oblong, obtuse or shortly acuminate, base 
rounded or obtuse,^ entire, glabrous; secondary nerves 8 — 14 pairs. 
Petiole glabrous, '2-‘3 inch long. Stipules lanceolate, ‘1 — ‘15 inch long. 
Flowers green, the female T — T5 inch diameter, the male smaller, in 
clusters mostly below the leaves on the new shoots, appearing with the 
young leaves. Pedicels slender, up to *5 inch long in the female and 
'25 inch in male flowers. Fruit a glabrous capsule, *4 inch diameter, 
depressed-globose . 

Occurs in swamps and bordering streams in ibe Bliabar and stibhmialayan tract as 
far west as the Kalagarh division. In the HaJdwani Piviskn it is not uncoiimion. 
if lowers : March- April. 
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. 8 .,, EMBLIOA, Gdi^tn. ■; 

Tir'ees, Leaves small/ alternate, clisticlioiis often deci- 

duous with the branchlets which resemble pinnate leaves. Flowers 
minute, monoecious, apetalous, axillary and fronf axils of scales below 
the leaves. Female flowers chiefly in the lower axils but mixed with the 
males and with shorter pedipels. Sepals 5-6, usually. 6, imbr:cate. 
Filaments connate into a slender column / anthers 3, free, but broad 
connectives connivent back to back. Disk none, or of distinct glands 
in the male, cupular in the female. Ovary 3-celIed; styles more or less 
connate below, 2-3-fid or twice 2-fid above. Fruit a drupe vu'th woody, 
3-celled endocarp. 

EmMica officinalis, Gdrtn. Syn, PJiyllaMlvus Emblica^ Linn. 
Vern. Aonla, Gen. — A small or medium-sized deciduous tree attaining 7 
feet girth and 50 feet high. Bark pale pinkish-or greenish-brown, fairly 
smooth, peeling off in irregular thin woody scales and giving a rough 
appearance to old stems, the newly exposed bark paler and yellowish. 
Blaze ‘2-*3 inch, cheesy, not fibrous, deep recldish-or purplisfe-brown 
with very fine parallel striations, juice turning blue on the blade of a 
knife. Leaves ‘4-‘5 by *1 inch, linear-oblong, entire, obtuse, glabrous, 
subsessile, arranged distichously on slender deciduous branchlets. 
Flowers minute, greenish, in axillary fascicles on the I<^afy twigs, often 
on the naked portion below the leaves. Pedicels *05 inch long. Drupe 
globose, ‘7 inch diameter, smooth, pale yellow often tinged with pink, 
fleshy containing a lai*ge stone. 

Occurs throughout the area up to 5,000 feet. Common in inisceiliinsous forest, also 
in open sal. Flowers : March — May. Fruit : November — ^Janiiary. 

9. KIEGANELTA, Baill. 

Slender usually sarmentose shrubs. Leaves small, alternate, st'pu- 
late^ often deciduous with the branchlets. Flowers small monoecious, 
in axillary few-flowered clusters, sometimes paired, apetalous. Male 
sepals 0 , imbricate, 3 inner often larger and sub-petaloid ; disk of o fleshy 
glands; stamens 4 — 7 usually 5, free or connate-. Female flower like the 
male in size, perianth and disk glands. Ovary 5 — ^'l2-celled with sessile 
stigmas. Fruit baccate with fleshy exocarp and softly coriaceous 5 — 12 
-celled', endocarp. 

Kirganelia reticulata, Baill. Byn. Phyllantlnis reticiilatus , Poir. — 
A sarmentose or subscandent shrub 5 — 15 feet high with stems up to 4 
inches diameter. Bark of twigs reddish with numerous small lenticels, 
of old stems dark brown, faWy- smooth. Blaze 'l-'S inch, somewhat 
fibrous, bright pink of reddish with or without paler streaks. The long 
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slender glabrous or pubescent, branches bear nnrnerous deciduous 'bi’aricli- 
lets 2 — .1,1 mclies long wliicli resemble pinnate leaves and are 
seated on a woody trifid siibspinoxis piilviniis. Leaves '7 — I'Td 
by *'25 — *7*5 incli, iplliptic or oblong, membranous, g’labroiss or 
iiairy, rather glaiicous; main lateral nerves 6 — S pairs, i!uiisti.iK‘t. 
Petiole ‘05 — *15 inch long*. Stipules shorter than the petiole. Fiowers 
green or pur|5e, about *15 inch diameter, male and female siirj»sir,ni!ar 
on slender pedicels '15 — *25 inch long, iisna-liy one male and oiie female 
in each leaf-a.siL Berry ‘2 inch diameter, -subglobose, piirplish-blar-k 
when ripe. Seeds usually 8 — 10 surrounded by pulp. 

Occurs along the right bank of the Sarda Hiver in the Haldwani Division but not 
recorded further west. It is also commonly found growing with khair fmd sifisn cii the 
Fvv’d I, islands. Flowers and fruit most of the year but chiefly February — Mny. 

10. GLOGHIllION, For^t. 

Trees or shmbsp nsiially evergree,n. Leaves alternate, entire. 
Flowers small, in axillary clusters, usually moncecions, apetaloiis. Male 
flowers*witli 6, rarely 5, S|)reading sepals in two series; anthers 3— 12, 
conniveiit or connate in a sessile or siibsessile column, connectives more 
or less produced vrith .free or connate tips. Disk none. Pistillodes 
usually none. •Females : calyx shortly tubular, 6-toothed or-deft, or 
sepals 2-seriate,« nearly free. Ovary 3 — 15-celled ; styles connate in a 
column, lobed or toothed at the tip ; ovules 2 in each cell. Fruit a 
capsule of 3 or more 2-valved cocci, lobes of fruit often twice as many 
as the cells. 

Leaves imbescent ... ... ... 1. T^luUniim. 

Leaves glabrous ... ... ... ... 2. assamicum, 

1. GIocMdion Yelutinum, Wight. Vein. Kath-mahwa, G. 
Kwtmalu, A . — An erect deciduous or subdeciduous shrub or small tree 
attaining 5 feet girth and 20 feet high. Bark rough, dark brown or 
blackish. Bark of branches pale brown with rather deep and close, 
longitudinal fis.sures giving it a striated appearance. Blaze '3 — "5 inch, 
fibrous, pink. Leaves 3’5 — 5'5 by 2 — 2‘75 inches, broadly elliptic or 
oblong, acute or slibrtly acuminate., puberulous above, pubescent or 
tomentose beneath; lateral nerves 5 — 9 pairs. Petiole '05 — 'lb inch 
long. Flowers '2 inch across, monoecious, both sexes together in axillary- 
fascicles. Male flowers yellow, on slender pedicels 'o inch long. 
Female flowers gi’een, on stout pedicels '1 inch long. Capsule '4 inch 

across, orbicular, depressed, usually 8-lobed. Seeds bright red. 

• 

Occurs .tliro.iighoiit the area. from. 1,000 to 6,500 feet. Scarce in the Biiabar, but 
nbundftnl; fcbroughout the hills especially in chir and miscellaneous forests. Fiovvrs : 
Aprii-*-Juun. Fruit: August-Heptcmber. 
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2. Grlochidion assaraicum, Hook. f.—A small tree attaining 4 feet 
girth and 40 feet high. Bark reddish-brown, somewhat rough with 
numerous shallow longitudinal cracks, peeling off in thin soft flakes. 
Blaze 4 inch, shortly fibrous, pinkish sGm|tiines mottled with 
purplish-brown. Leaves 3 — 6 by 1‘4— 2 inches, elliptic-oblong or 
lanceolate, coriaceous, glabrous, dark glossy green above, pale and some- 
what glossy beneath, acuminate ; main lateral nerves prominent beneath, 
6 — 9 pair's. Petiole ■l-'2 inch long. Blowers in axillary clusters. 
Male flowers greenish-yellow, '15 — '26 inch across, on slender pedicels 
■5 — ’8 inch long. Anthers 3. Capsule '3 — '5 inch diameter, depressed, 
usually 8-lobed. 

Occurs in tlie subbimalayan tract and valleys in the outer hills up to 2,000 feet. It 
is found exclusively in moist localities bordering streams and in swamps but is rather 
scarce. Flowers : April-May. Fruit r November-Becember, 

11, FLTTGG-EA, Willcl 

Shrubs, sometimes thorny. Leaves alternate, small, entire. 
Flowers minute, dioecious, axillary and clustered in the leaf -axils or 
females sub-solitary, apetalous. Sepals 6, imbricate. Male flSwers : 
stamens 5, free, alternating with 5 fleshy disk-lobes or glands; pistillode 
small. Female flowers with an annular toothed disk, ovary 1 — S-celled ; 
styles 3, long, recurved, entire or 2-lobed above ; ovules in each cell. 
Fruit globose, dry or with white fleshy epicarp, finally^ dehiscing into 
three 2-valved cocci or bursting irregularly. 

Fluggea microcarpa, Blume. Vern. Athaina Gen. — ^An ever- 
green shrub with spreading branches and stems up to 6 inches diameter 
and 20 feet high. Strong adventitious shoots are often produced and 
these frequently bear straight stout spines 1-2 inches long. .Bark pale 
pinkish-brown and fairly smooth, but becoming dark and rough on very 
old stems. Blaze *2 inch, scarcely fibrous, pink. Leaves 1 — 3 inches 
long, suborbicular, obovate or elliptic, glabrous, somewhat glaucous 
beneath; lateral nerves slender y 5— 7 pairs. Petiole slender *1 — '5 incii 
long. Flowers yellowish-green, less than ’1 inch across. Male flowers 
in dense clusters on filiform pedicels up to *4 inch long. Female flowers 
in lax fascicles on somewhat shorter pedicels than 'the male. Fruit of 
two kinds; mostly dry, '15 inch diameter, obscurely 6-lobed ; a few ‘3 
inch diameter, white, succulent. 

Occurs tbrougbout .the area between 1,000 and 4,000 feet. Fairly common in 
secondary miscellaneous forest. Flowei’s : May- June. 

12. PUTEANJIVA, Wall 

Trees. Leaves alternate, entire or serrulate, penninerved. ^Flowers 
incjonspicuous, monoecious or dioecious, apetalous; males clustered, 
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axillary, oivat tlie axils of caducous bracts ,011 the, new Blioois; females 
loiig-pedimcled, usually solitary,, axillary. Disk none. Calyx d — G- 
lobed or -partite; lobes unequal, imbricate. Male xritli 2 — 1 central 
stamens; filamentsii free or partially coiiBate. Female \vith 2-'3-eeIle(l 
ovary and as many styles; ovules 2 in each cell. Fruit a drupe witli 
hard 1 -celled and 1-seeded endocarp. 

V Putranjiva , Roxbnrghii, Wall. Vern. 'Jtlii, R and H.— A Hiiiall ^ 
or mediiim-sized evergreen tree with dense crown of dark foliage and 
somewhat drooping braiichlets attaining 6 feet girth and 60 feet high. 
Bark dark grey, often ■with pale patches, fairly smooth in general appear- 
ance but rough to the touch, split up by shallow emcks into numerous 
small hard corky pieces. Blaze ‘4 — ‘7 inch, rather hard, shortly fibrous, 
pale yellow closely stippled in old stems with pale orange-browm, the 
whole darkening on exposure. Leaves 2 — 4 by 1—1*75 inches, elliptic- 
oblong, margin wavy and obscurely serrulate, glabrous, base oblique, 
dark glossy green above, pale with a fine network of darker nerves 
bentath ; niaiii lateral nerves indistmct. Petiole *15 — *3 inch long. 
Flowers dicecious, small, axillary. Male flowers yellow^, in heads or 
(tontracted racemes ; pedicels very short. Female flowers green, solitary 
or 2-3 together; pedicels *3 — *5 inch long. Drupe *6- *7 inch long, 
ellipsoid or gubglobose, pale yellowish when ripe, containing a single 
hard stone pointed at both ends and surrounded by soft flesliy tissue. 

Occurs in the Bhabar and subhimaiayan tract up to 1,-500 feet. It is found in moist 
and shady localities, but is not very common. Blowers : April-May. Frnit : Pebniary- 
March. 

13. OYCLOSTEMON, Blume. 

Trees. Leaves alternate, entire or crenulate, penninerved. Flowers 
inconspicuous, dioecious, apetalous, axillary, clustered or racemed in the 
male, or female solitary. Sepals 4 — 6, broad, imbricate, the two outer 
iu the male coveriug the entire bud. Male flower with few to many 
stamens inserted round or on .the disk ; pistillode none or minute. Female 
flower, disk aimular' or none ; ovary 2 — 4-ceiled ; styles elongate or none, 
stigmas dilated, %shy or connate in a peltate disk ; ovules 2 in each cell. 
Fruit indehiscent with coriaceous or hardened pericarp. 

Cyclostemon assamicus, Hook. f. — small or medhmi-sized ever- 
green tree attaining 5 feet girth and 40 feet high. Bark fairly smooth, 
pale'brown or ashy-white with a thin or corky exterior, Blaze ■2-‘3 inch, 
rather hand, shortly fibrous, pale yellow or whitish finely pencilled with 
orange. Twigs thickly lenticellate, hairy. Leaves 4 — 6'5 by 1'5 — 2‘75 
inches, ovate or elliptic-oblong, apex obtuse or subacute, base rounded oi- 
acute, and usually oblique, margin sinuate, upper sxirface glabrous and 
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dark glossy green, lower surface glossy, glabrescent except on the midrib 
which is sparsely covered with short adpressed hairs ; lateral nerves in- 
distinct 8—12 pairs. Petiole -2— ‘4 inch long. Flowers axillary, snb- 
sessile, yellow, ‘25 — '35 inch, diameter. Male flowers in clusters. 
Pejnale flowers 1—4 together. Frnit '5 — '75 inch long, ovoid or elliptic- 
oblong, rusty-tomentose. Seeds 2. 

There is only an incomplete specimen in the Dehra Dun herbarium from the 
Kauclhaur valley east of Halclwani, and further proof of the occurrence of this tree within 
our area is wanted. It occurs in swampy places in the Dehra Dun between 1,000 and 
‘2,500 feet. Flowers : Noveniber*Dec, ember. 

14. BISCHOFFIA, Bhime, 

A tree. Iieaves alternate, trifoliolate. Flowers small, dioecious, 
apetalous, in lateral panicled racemes. Sepals 5, orbicular, concave, 
imbricate, concealing the anthers in bud. Disk none. Male flowers ; 
stamens 5; filaments short, inserted under the peltate pistillode. 
Female flowers ; stamiuodes small or none ; ovary 3-4-celled ; styles long ; 
ovules 2 in each cell. Frait a 3-4-celled berry. 

BlsshofSa |a¥ai}ka, Blume. Yern. Kam, G-en. Kanji, SG. 
Pankcen, H. — A large deciduous tree attaining 13 feet girth and 80 feet 
high. Bark rather dark reddish-brown, rough, exfoliating in soft short 
fibrous strips. Blaze ^5 — *7 inch, >soft, fibrous, pink streaked ^^^dth blood- 
red towards the exterior. Petiole — 6 inches long. Leaflets elliptic 
or elliptic-oblong, acuminate, crenate, glabrous, dark rather glossy green 
above, paler and glos.sy beneath lateral nerved 6 — 8 pairs, inconspicuous. 
Terminal leaflet 5 — 7 by 2*25 — 4 inches. Stalk of terminal leaflets 1-2 
inches long; petioliiles of the lateral ‘2 — *4 inch long. Flowers green- 
ish-yellow, in slender axillary or lateral paniculate racemes about as long 
as the petioles. Male flowers *1 inch diameter, rather crowded ; pedicels 
*1 inch long. Female flowers ‘2 inch diameter, not crowded ; pedicels 
rather longer than in the male. Berry compressed-globose, yellowish- 
brown, *3 — ‘5 inch diameter, containing several brown seeds embedded 
in a soft almost colourless pulp. 

Occurs throughout the area up to 3,500 feet. It is fairly common a1on,Qf the hanks- 
of streams in the outer hill ranges, and is a typical species of swampy localities. The 
leaves usually turn pink before falling. Flowers : April-May. Fruit December-, Tanuary. 

15. DAPHNIPHYLL0M, Blume, 

Glabrous evergreen trees. Leawes alternate, entire, penninerve’d. 
Flowers dicecious, apetalous, in racemes, usuaJlv axillary. Male flowers : 
sepals 3—8, small, or calyx 4-toothed or discoid. Stamens 5—18; fila- 
ments short and free or 0. Pistillode 0. Female flow'-ers : calyx of the 
male. Disk 0 or of 4—6 scales or glands. Ovary imperfectly 2-celled ; 
styles or stigmas short, distinct, entire; ovules 2 in each celL^ Fruit an 
oblong, usually 1-seeded -drupe. 
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Daphniphyllmm MiBalayense, MuelL Arg, Vera, Riifjiiali. Gen.— 

A, Hinall or sometioies mediiiin-sizecl ei^ergreen tree attaining f> feet girtli 
ajid 70 feet Irigh. Branches short/ eonieal ero\MK I:>ark 
smooth, paic ashy 1)r grey, sometimes silvery in parts, (haze '3-‘4 iiK'h, 
cheesy, pinkish or pale orange-brown speckled with (lai'ker orange"I)rown 
harder tissue in the outer portion. Leaves 3 — 11 by 1*7 — 0*25 inches, 
oblong, finely acniBinate, base narrowed, glabrous and shining above, ^ 
giaucous beneath ; latei*al nerves 10— 14 pairs, slender. Petiole 1 — 8 
inches long, pink with a swollen knee at its junction with the blade. 
Eacemes 8-4 inches long, axillary or from below the leaves. Drupe 
*5 — *7 inch long, ellipsoid, iisiia% slightly oblique, black with a thin 
bloom. 

Occurs throughout the hills between 5,000 and 8,000 feet. It i.s found in moist 
shady forest aud in deep rawines, but is local and never very common. Flowers : April- 
May. Fruit : November— March. 

16. - ANTIDESMA,^^^L^^^^ 

«Trees or shrubs. Leaves alternate, entire, stipulate. Flowers 
small, dioecious, apetalous, in slender sometimes panicled spikes or 
racemes. Calyx 3 — 5-rarely 7-Iobed or -partite. Male flowers; stamens 
2 — 5, rarely 6-7, inserted on or inside the lobed or annular disk, bases 
sometimes cabined in a short column below the pistillode. Females : 
ovary usually 1-celled; stigmas 2 — 4, usually short, 2-lobed; ovules 2 
Fruit a small drupe. ^ * 

Loaves acute or acuminate. Flowers in glabrous usually 
simple racemes ... ... ... ... 1. diandnim. 

Leaves rounded at the tip. Flowers in feomentose panicled 
racemes ... ... ... ... ... 2- gliassemhilJa , 

1, Antiiiesma diandrum, JJotfe. Vern, Amli. G-. Irnli, E. — 
deciduous shrub 5 — 15 feet high with stems up to 6 inches diameter. 
Bark brown, fairly smooth, thinly mealy-corky. Blaze *2- *3 inch, 
cheesy, not fibrous, pink with or without whitish bands and tinged with 
chlorophyl outside. Leaves 2 — 6 by 1-2 inches, variable, the larger 
usually oblong-lanceolate, the smaller obovate or elliptic, usually 
acuminate, base S;Gute, glabrous above, glabrous or slightly pubescent 
beneath, rather thick, nerves faint. Petiole *l-*2 inch long. Flowers 
minute, greenish, subsessile, in slender terminal racemes 1-2*5 inches 
long; racemes simple or with a few^ branches. Stamens usually 2. 
Drupe tjvoid, *2-*25 inch long, succulent, turning first red and finally 
black. 

(Tccurs throughout the area up to 5,000 feet. Fairly common in sal and miscelianeous 
forests of the subhimalayan tract and outer hill ranges. The leaves are acid. They turn 
pink or dull red some time before falling, so that brightly coloured leaves may be seen 
from Pecember to March. Flow^ers ; May- June. Fruit; December- January. 

31 
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2. Antidesma ghaesembilla, Ocertn.—A deciduous shrub or small 
tree. Bark pale, smooth or slightly cracked. Blaze pink. Leaves 2 — 
4‘5 inches long, oval obovate or orbicular-oblong, rounded or emarginate 
at the apex, sometimes also with a short blunt acumerf* glabrous or nearly 
so above, pube.scent or tomentose beneath; base rounded or subcordate ; 
main lateral nerves 3—6 pairs. Petiole -2— ‘5 inch long, Flowers 
greenish-yellow, small, subsessile, in densely tomentose panicled racemes 
1-2 inches long. Stamens 4— 7. Drupe subglobose, "2 inch diameter, 
reddish or black when ripe. 

This species has only been collected from the Ramnagar Division vdiere it appears 
to be rare. Its distribution extends eastwards to Bibar and Orissa and it is likely to be 
found in dry localities up to 2,000 feet. Mowers : May- June. 

17. JATEOPHA, Linn, 

Herbs shrnbs or trees. Leaves alternate, palmately-nerved, entire 
lobed or partite, stipulate. Flowers in terminal cymes, monoecious, the 
central one in the cyme or its forks usually female. Sepals 5, imbricate. 
Petals 5, free or connate. .Disk entire or of 5 glands. Stamens usually 
10; filaments, or the inner ones only, connate. Pistillode in male none. 
Ovary 2 — 4-celled ; styles connate below, 2-fid; ovules 1 in each cell. 
Fruit of 2 — 4 two-valved cocci, endocarp cnistaceous or bony. 

Jatropha Curcas, Linn. — A deciduous s.hrub or sometpnes a small 
tree with stems up to 9 inches diameter and 15 feet high. Twigs stout. 
Bark’ of branches pale greenish- or yellowish-brown, smooth, exfoliating 
in thin papery rolls with small scattered circular lenticels, becoming pale 
brown and rough on mature stems. Blaze ’.1 — *3 inch, somewhat fibroiis, 
white exuding a clear pink sticky juice on immature stems, becoming 
] 3 ale brown on mature stems. Leaves variable in size, 4 — 10 by 3 — 9 
inches, broadly ovate, cordate, acute, usually palmately 3- or 5-Iobe3, 
glabrous, base 7- nerved. Petiole 3 — 12 inches long, terete. Flowers 
*3 inch across, yellowish-green, in lax axillary cymose panicles 2 — 5 
inches long. Fruit ‘9 — 1 inch long, dull dark brown or blackish, ovoid- 
oblong, breaking up into 3 two-valved cocci. Seeds 3, oblong, dull dark 
brown, ‘7 inch long. • » 

Indigenous to America, but cultivated as a hedge plant throughout our area up to 
4,000 feet. It is also found self-sown and apparently wild in some of the dry miscellaneous 
areas of the Bhabar. It flowers in the hot weather and rains and the fruit’ ripens during 
the cold weather, 

18. TEEWIA, Linn. 

Trees. Leaves opposite, cordate, entire, palminerved. Flowers 
dicBcions, apetaloiis and without a disk. Males in drooping catkln-like 
racemes; calyx globose; sepals 3-4, cbncave; stanjens many, central, 
free. Female flower larger, solitary, on a long peduncle or racemose; 
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sepals broad, imbricate ; ovary 2 — t5-celled; styles ' 2— 5, connate 

■ below, very long, entire ; ovules solitary in eacb cell. Fruit drupaceous 
with a.2— S-celled cnistaceous endocarp, rarely opening, lociilicidally. 

: Trewia nMilfora, Linn. Vem. Qutel, H.— A inediiam-siBed 
deciduous tree attaining 10 feet girth and 80 feet liigh. The tranks of 
old trees more or less fluted at the base. The lower branches often 
pendent. Bark smooth, pale yellowish-bro'wii or sometimes grey, ex- 
foliating in irregular thin plates. Blaze '3 — *6 inch, cheesy, iioti fibrous, 
pale yellow sometimes with. a few pale orange streaks. Leaves 6 — ^9 
by 4‘0— 7 inches, ovate, acuminate, base usually cordate, 3- or 5-nervecl, 
glabrous when mature, glandular at the base near the top of the petiole. 
Petiole 2 — 4 inches long. Male flowers yellow, *3 inch diameter, 
arranged in fascicles on the rachis of a lax drooping raceme 4 — 9 mches 
long; racemes appearing before the leaves. Female flowers green, 
solitary pr 2-3 together on axillary peduncles about 1 inch long. Fruit 
depressed-globose, 1-2 inches diameter, greenish-brown with minute pale 
dot^j the consistency of an apple, containing 4 smooth hard black seeds 
*3-*4 inch long. 

Occurs in tJie subhimalayan and Bhabar tracts up to 2,000 feet. Common in moist 
and swampy Jpcalities bordering streams. The leaves turn yellow in the cold weather 
before falling.^ Blowers: Fobrnary-— April. Fruit: FfOvember-foecember. 

* 19. MALIiOTUS, Lowr. 

Trees or shrubs. Leaves opposite or alternate, entire, toothed or 
lobed, often gland-doitted beneath. Flowers small,, usually dioecious, 
apetalous; ipales clustered and fenaales solitary in the bracts* of simple 
or panicled spikes or racemes. Male flowers : calyx valvately 3 — 5- 
partite; stamens numerous, central, free; anthers 2-celled, the cells 
adnate to and often widely separated by the thickened connective. 
Female flowers : calyx spathaceous or valvately 3 — 6-lobed or -partite ; 
ovary 2 — 4-celled ; styles free or connate at the base, entire ; ovules 
solitary in each cell. Fruit a capsule of 2-3 two-valved cocci. 

Mallotus philippinensis, Muell. Vern. Buina, G-. Boli, EA, H. 
and R. — ^A small Evergreen tree attaining 6 feet girth and 45 feet high. 
Stems often deeply fluted. Bark slightly rough, pale or dark brown 
often with silvery patches exfoliating in small hard irregular woody 
scales. Blaze ’S-A inch, rather coarsely fibrous, bright pinkish- or 
purplish-brown sometimes streaked with white. Leaves simple, 
alternate, very variable/usually 3 — 6 by 2-3 inches, ovate ovate-oblong or 
lancecSate, acuminate, entire or serrulate, glabrous above, minutely pubes- 
cent and closely dotted with minute red glands beneath, distinctly 
reticulate, base usually rounded, 3-nerved. Petiole 1 — 3 inches long. 

• 

• ' ' 
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-Flowers ’-tS inch across, yellowish, dioocious. Male flowers in lerininal 
clustered erect spike-like racemes 4— 10 inches long, occasionally a few 
politaiy racemes in the axils of the vipper leaves. Female flowers in 
t(?rmic ’ or axillary spikes 1 — 4 inches long. Frrfit a 3-lobed capsule 
•3 — ‘5 inch diameter, covered with a red resinous powder. Seeds black, 
globose, '15 — '2 inch diameter. 

Occurs throughout the area up to 5,500 feet. Abundant and often gregarious in dry 
miscellaneous, moist miscellaneous and sal ioxefii. Flowers : September— November. Fruit : 
March — Mny. 

m. MACmma A /TJwuars. 

Trees or shrubs with most of the characters of Mallotus. Leaves 
usually peltate, often large. Female flowers one to few in a bract ; calyx 
— 44obefl or -toothed; ovary 1—6-celled. Males: stamens 1-many; 
anthers usually 4-ceIled. Fruit a capsule with 1 — 6 cocci. 

Leaves peltate ... ... ••• !'• Mica. 

Leaves not peltate ... ... ... ... 2. imstulata. 

4. Macaranga indica, Wight. — A medium-sized tree up to feet 
girth. Bark smooth, grey. Young shoots glal)rons, glaucous. Leaves 
alternate, 6 — 12 by o — 10 inches, orbicular-ovate, acuminate, base 
rounded, margin entire or obscurely denticulate, peltate, densely hirsute 
on both surfaces when quite young, soon becoming glabrous^' or nearly so 
on both surfaces except along the nerves beneath, lower surface between 
the nerves densely covered with small yellow glands, basal nerves 3 
principal with 6 — 7 smaller below, secondary nerves 7 — 10 pairs curved 
within the margin and giving off short nervules which terminate in 
marginal glands. Petiole 4—12 inches long, glabrous, glaucous. Stipules 
*5 inch long, ovate, acuminate, glabrous, caducous. Flowers small, 
dioecious, in axillary tomentose panicles, the female 2-3 inches long, the 
male 3-4 inches long. Pedicels of female flow-ers *2 — ‘4 inch long. 
Stamens 6 — 10. Capsule of 1 coccns, ‘15— *2 inch diameter, globose, 
Reed 1, globose. . 

Occurs on the outer hill ranges between 3,000 and 4,000 feet. Scarce. Flowers : 
August- September. ' Fruit: Movember-Becember. 

2, Macaranga pustulata, Kinq.—k small or meSium-sized tree up 
to 5 feet girth. Young shoots clothed with short rusty tomentum. 
Leaves alternate, 4 — ^9 by 3‘5 — 8 inches, sometimes broader than long, 
orbicular-ovate, acuminate, base truncate, rusty-tomentose on both 
surfaces when quite young especially on the nerves beneath, ultimately 
glabrescent on both surfaces with more or less tomentum remaining on 
the nerves beneath, lower surface between the nerves densely covered 
with small yellow glands, with two large glands on the upper surface 
near its junction with ’ the petMey base 3— 5-nerved with 5—11 pairs of 
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s^^coiidary, nerves above' 41ie basal, margin entire, or sometimes obscmv.ly 
dentate. .Petiole: 2’ — 6 inches ■ long, tomentose at: first, soon becoming 
glabrous. Stipules '3 inch long, triangular, acute, cadiicous. Flowers 
small, in brancliecl axillary tonientose panicles 1-2 inches long. Capsules 
oblong, *3 inch on the long diameter, grooved between the two cocci. 
Seeds 2, globose, nearly black. 

Occurs in the East Aimora Division .between 2,000 and r5, 000 feet wliere it i a rare 
except in the nor fh-ea stern portion cf the division. It has not he^eii recorded further west. 
Fruit : July. 

21. EICINUS, Linn. 

A tall herb shrub or small tree. Leaves large, palmately-lobed. 
Flowers in terminal subpanicled racemes, moncecious, apstalous and 
without a disk. Males crowded in the upper parts of the racemes ; calyx 
splitting into 3 — 5 valvate segments; stamens niimeroiis, comiate in 
several branched columns. Female flowers large, in the lower part of 
the raceme ; calyx spatliaceous, caducous ; ovary 3-celled ; styles spreading, 
entire 2-fid or 2-partite ; ovules solitary in each cell. Fruit a- prickly 
capsule of 3 two-valved cocci. 

Ricinus communis, Linn. Vern. Amndi or Audi, G-ern .hi, ■A. 
Eng. Castor oil.— An evergreen shrub or small tree up to 20 feet high 
and six inches diameter. Bark pale greenish-brown, smooth, lenticellate. 
Leaves alternate, 9 — 18 inches long and broad, 7-many-Iobed, palmate, 
peltate, lobes acuminate, seixate, teeth in-egiilar and blunt. Petiole 
stout, about as long as the blade. Fruit an echinate capsule *8 inch long 
excluding ‘the soft spines, breaking up into 3 two-valved crustaceous 
cocci. Seeds oblong, smooth, mottled. 

This species, probably of African origin, is completely naturalised in India, and 
(tccurs either under cultivation or run wild throughout the area of this flora up to 5,0011 
feet. There are several varieties. It flowers at various seasons. 

22. BALIOSPERMUM, 

Shrubs. Leaves alternate, sinuate todthed or lobed, base with 2 
glands. Flowers small, monoecious or dioecious, apetalous, in fascicles 
racemes or panicles. Male flowers : sepals 4 — 6, concave, imbricate ; disk 
of 4—6 glands; stamens 10—30; filaments all or mostly free. Female 
flowers : sepals 5-6, sometimes accrescent in fruit ; disk entire ; ovary 3 - 
celled; styles 2-fid or 2-partite; ovules solitary in each cell. Fruit a 
capsule of 3 two-valved cocci. 

Baliospermum montana, Muell Syn. B. axillare, Blume.— A 
small ^ubdeciduous slirub with erect annual hr perennial stems which 
attain 6 feet high and *75 inch diameter when supported amongst sur- 
rounding vegetation. Bark fairly smooth, pale brown. Leaves very 
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variable in size and sliape, usually 4~6 ' indies long, irregiilarly and 
marsely toothed, sometimes palmately 3— 5-lobed, base rounded or siib- 
cordate and 3 — 5-nerved, glabrous or with large scattered hairs, upper 
surface dark green and slightly glossy with prom iient raised nerves. 
Petiole very variable, up to 9 inches long. Flowers minuteV greenish , 
monoecious, in lax interrupted axillary racemes, usually very short 1)ut 
sometimes 2 inches long. Capsule 3-Iobed, *3-*4 inch long, pubescent 
or glabrous. Seeds ‘3-‘4 inch long, smooth, mottled. 

Occurs througKout tiie area between 1,000 and 3,500 feet. Fairly coiniiioji in some 
localities and found equally in dry or moist situations. Tends to grow gregariously in 
small patches. Flowers almost throughout the year. 

23. SAPIUM, P. Sr. 

Trees or shrubs with milky juice. Leaves alternalte, entim or 
toothed; petiole often 2-glandular at the top. Flowers in terminal 
*spikes or racemes, monoecious or dimeious, apetalous and without a disk. 
Males several in each bract ; calyx shortly 2-3-Iobed or valvately 3- 
sepalous; stamens 2-3, free. Female flowers usually at the base of the 
spikes, solitary in each bract, or spikes unisexual: calyx 3-fid or-partite ; 
ovary 2-3-ceIIed ; styles sometimes connate at the base, spreading, simple ; 
ovules solitary in each cell. Fruit a crustaceous fleshy or rarely woody 
capsule, at leng^th loculicidally 3-valved. 

<r 

I. — Leaves less than 5 inches long. Spikes androgynous, 

‘ appearing after the leaves. 

1. Leaves rhomboid. Bark rough ... ... 1, sehifenim, 

2. Leaves ovate or elliptic. Bark smooth ... 2. eiigenimfolkim. 

II. — ^Leaves more than 5 inches long. Spikes unisexual, 

appearing before the leaves ... ... 3. insigne. 

1. .Sapium sebifarum, Roxb, Eng. Chinese Tallow-tree. — A 
feinali or medium-sized deciduous tree attaining 6 feet girth and 60 feet 
high. Bark pale brown or grey, rough with shallow vertical cracks, 
exfoliating in small strips or irregular pieces. Blaze ‘3 — *5 inch, pale 
yellow finely mottled with pale orange. Leaves 1*6 — 3 inches long and 
broad, rhomboid, acuminate, entire, glabrous, pale or somewhat glaucous 
beneath. Petiole 1-2 inches long, slender. Flowers jellow, moncBcious, 
in drooping terminal spike-like racemes 2 — 8 inches long, usually solitary 
at the ends of the leafy shoots, male flowers above, female below. 
Capsule subglobose, *4 — *6 inch diameter, fhe valves ultimately breaking 
away and leaving the seeds attached to the apex of a central column 
which splits into 3 slender divisions. Seeds enclosed in a thick layer of 
white fatty substance. 

Indigenous to China and Japan but not uncommonly planted along roadsides up to 
5,000 feet. Occasionally self -sown under favourable conditions. The foliijge somewhat 
resembles that of the sissu. Before faliidg the leaves become beautifully tinted with 
orange and scarlet. Flowers; June—AugUst. Fruit.: December. 
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, . S#. S^pinill eu^antefoliiM, Ham. — -A small tree up to iO feet high 
aiid ,6 feet, girth. Bark pale'grey, nearly smooth. Young shoots covered 
with waxy, glaucO'iis bloom, glabrous. Leaves 2’5~3*5 by l'‘2r5— 1*75 
inches/ ovate or elj^ptic, acute or subacute, base rounded, entire, glabrous, 
often glaucous beneath; lateral nerves slender 15—8 pairs. Petiole 
'8— 1*5 inches long, slender, with two glands at or near the top. Flowers 
small, in*simple terminal spike-like racemes 3 — 4 iiiclies long. Capsule 
stibglobose, *4-*5 inch diameter, woody. Seeds globose. 

This species is found in the Kamganga vailey in east Alrnora between 3,000 and 
1,000 feet, but has not been collected elsewrhere wifciilD onr area. Its range extends 
eastwards.^ Mr. B. N. Parker found it growing near Thai in company with iS. sehiferum 
and lie affirms tliat the tw^o are hybridizing in this locality. Fruit : June* July. 

3. Sapkm insigne, Trim. Vern. Khinna, G-. IDim, k.—X sinall 
or medium-sized deciduous tree attaining 7 feet girth and Phi feet lu'gli. 
Bark rough, divided by deep wide . furroWvS into thick corky ridge.^^ jiale 
brown or sometimes dark grey varied with whitish patcdies. Blaze 
‘8—1*5 inches, yellowish-white, fibrous, exuding a copious milky juice. 
P#igs stout. Leaves 8—16 by 2*5—5 inches, crowded towards the ends 
of the branches, elliptic-oblong or lanceolate-oblong, acute or acuminate, 
crenate-serrate, glabrous, glossy on both surfaces, base acute or nanowed, 
lateral nefves 10—20 pairs. Petiole 1 — 2*5 inches long, with two con- 
spicuous gr«en glands at the apex. Flowers appearing before the leaves, 
yellowish-green, dioecious, in stout erect spikes 3 — 9 inches long. 
Capsule ovoid, ‘3 inch long, fleshy at first, dry and irregularly dehiscent 
when ripe. 

Occurs throuhgoufc the area between 1,000 and 5,500 feet. Common in open 
miscellaneous forest and thrives amongst loose rocks or on steep rocky ground. In 
immature leaves the petiole and midrib above are pink or red. Flo’wers ; February-March. 

24. EXCffiCAEIA, Linn. 

Glabrous trees or slirubs with acrid milky juice. Leaves alternate 
or opposite. Mowers in bracteate spikes or racemes, monmeious or 
dioecious, small, apetalous, the raehis with large glands. Mala dowsers 
1 — 3 in eacli bract; sepals 3—5 ; stamens 3, free with didymous anthers. 
I'enjale flowers ‘sometimes on the lower part of the male spikes, sf.mie- 
tirves on distinct racemes or spikes; calyx 3-fid or-partite ; ovary 3-celied : 
styles 3, spreading or recurved; ovules solitary in each cell. Fruit a 
capsule of 3 cocci separating from a columella. 

Excoecaria aoerifolia, F. DidricJis. Vern. Dfidhila, NG. — .Vn erect 
deciduous shrub 3 — 6 feet high with stems up to ’8 inch diameter. Bark 
fairly smooth with scattered small pale circular lenti(;els. Blaze with a 
jiiilky juice, ^ioung shoots glabrous. Leaves alternate, 3 — 5 by 
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1*25 — 2 indies, narrowly elliptic or obloiig, acuminate, finely creiiate- 
serrate, base usually acute, glabrous, rather glossy above ; lateral nerves 
8 — 12 pairs. Petiole '15— ‘3 inch long. Flowers small, greenish-yellow, 
in terminal and; axillary spikes 1-2 inches long, the female flowers towards 
the base of the spike. Capsule subglobose, about ‘5 inch diameter, 
coriaceous., 3-valved, the valves twisting elastically as they break aw^ay. 
Seeds ovoid, ‘2 inch long, smooth. 

Occurs aiong the valleys of the inner and main Himalayan ranges between 4,000 and 
7,600 feet. It is very common and gregarious on o|!,en stony ground in the vicinity of 
cultivation along the Alakhnanda valiey above Chamoli. Flowers: April-May and again 
July- August. Fruit: July and December. 
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Trees; more rai‘ely slinibs. Leaves simple, often iniequal-skiod. 
Stipules lateral oi iutrapetiolar. Flowers mostly small, in axillarv 
clusters or cyiiies, or females sometimes solitary, rarely all bisexuad 
usually polygamous, monoecious or dioecious. Periautli usually 4-“^- 
meroiis, polypliyllous or gamophyllous. Stamens isoiiieroiis to and 
opposite to the perianthdobes, i*arely twice as iiuiiiy (Hohipldcd), ^ 
anthers erect in bud, dehiscence lateral. Pistillode asiially present in 
male. Ovary of 2 median carpels, rarely 2-celled; stigmas 2 large, oi; 
style 2-fid or 4~fid; ovule solitary. Fruit indehisceiit, a nut drupe or 
samara. 

I. — Fruit winged. Leaves not 3-nerved from the base. 

1. Leaves serrate ... ... ... 1. Ubnus. 

2. Leaves entire ... ... ... 2. Holopteleii: 

II.-— Fruit not wdnged. Leaves S-nerved from the base. 

1, Leaves smooth, not scabrid ... ... 3. CeUis. 

• 2. Leaves scabrid, at least on the upper surface 4. T remit. 

1. ULMUS, Lkm. {The Elms.) 

Deciduous trees. Leaves alternate, distichous, serrate, peuni- 
uerved; stiifules lateral, scarious, variable in size. Flowers bisexual or 
mostly male, tin clusters from the leafVscars. Perianth campbniilate, 

4 — 8-usuaIly 5-lobed, imbricate. Stamens as many as the perianth- 
lobes. Ovary compressed; style shortly 2-fid or 2-partite. Fruii a nut 
winged all round, wing obliquely orbicular, reticii'ate. 

I.— Leaves 3—6 inches long, scabrid above. Pedicels 

•l-*2 inch long. Ovary pubescent ... ... 1. WalUcliiaua. 

II. — Leaves 2 — 4*6 inches long, usually smooth above. 

Pedicels less than '05 inch long. Ovary glabrous 2. Brandisiana. 

1. ^Ulmus Wallichiana, Planch. Vern. Mai, Maim lt Ghamar- 
moioa, G-. — A large deciduous tree up to 9 feet girth and 110 feet ingiu 
Twigs more or less pubescent when young. Bark dark brown, rough 
with rather deep and regular vertical fissures. Blaze ‘5 — ‘75 inch, veiw 
fibrous, pink rapidly turning orange-brown on exposure with a suajjy 
juice. Leaves 3—6 inches long, elliptic elliptic-oblong or obovate, 
acuminate, doubly serrate, scabrid above, pubescent or glabrate beneath, 
base usually very oblique and slightly cordate or not ; main lateral nerves 
straight prominent 10 — 20 pairs. Petiole ‘2 — ‘4 inch long, pubescent. 
Flowers in congested racemes *4-'5 inch across. Pedicels *l-*2 inch 
long, jointed, lengthening in fruit so that the perianth-lobes are much 
less tBan half length of perianth-tube plus portion of pedicel above tlte 
joint. Perianth T2 inch long, 5-6-lobed, glabrous except for a few. 
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long ciliate liairs. Ovary slightly hairy. Filaments glabrous antiiers 
exserted. Ripe samara ‘4 — -'6 inch diameter, orbiciilar, glabrous or 
iRinly puberulous. 

Probably occurs tbrougliout the hills between 5,000 and 9,5g0 feet, but this and t’i; 
next sx^ecies have often been confused and their limits have not been acciinitci}' deter- 
mined. It is a common species in mixed deciduous forests of horse-chestnut, waluui, 
etc. nnd in silver fir forests along the main Himalayan range. I have measured a tree in 
North Garhw^ai 13’ 5 feet girth and 100 feet high. Plowers : Ivlarch-April whilst leafluso. 

Fruit : June. 

2. UimiiS Brandisiana, Schn, Yarn. Same as for last species.— i 

A small or large deciduoiis tree up to 9 feet girth and 100 feet high, ^ 

Twigs minutely hairy, ienticellate. Bark pale brown, rough, with rather 
deep and regular vertical furrows. Blaze ; 75 — 1*5 inches, soft, very 
fibrous, pink rapidly turning orange-brown on exposure with a sticky 
and slimy juice. Leaves 2— 4‘5 by '75— 2 inches, oblong-lanceolate O'; | 

elliptic-lanceolate, acuminate, doubly serrate, base more or less unevenly | 

cordate, glabrous or puberulous when young and smooth and glabrous | 

when' mature above, glabrous beneath except for tufts of hairs in the - 

nerve-axils; main lateral nerves straight prominent 10— 20 pairs. Pjptiole 
‘2 — *.5 incli long, hairy, terete. Flowers in congested racemes *2-*3 
inch across. Pedicels about ‘03 inch long, jointed not lengthening in ? 

fruit so that the perianth-lobes are more than half length ^of perianth- , 

tube plus portion of pedicel above the joint. Perian^li *12 inch ■ 

long, 4-5-lobed, glabrous except for a few long ciliate hairs. Bracts 
spathulate, about equalling the perianth, glabrous except for long ciliate 
hairs. Stjde 2-partite, inner faces villous. Ovary glabrous. Filaments 
glabrous, anthers exserted, Eipe samara ‘3 — ‘4 inch diameter, orbicular, 
glabrous on both sides. 

This species was only described by Schneider in i91B and has not biUierb.) been 
recognised from^ our area, though many collectors have regarded as certain the existence 
another species besides U, WalUchiana. I am indebted to Dr. Auguslu-; Henry who 
kindly identified specimens of tin's species for me. It appears to be found thro*'gTiout 
the hills between 1,500 and 7,000 feet. Flowers : February whilst iehiess. 

2. HOLOPTELEA, Planch, 

A tree. Leaves alternate, peiminerved ; stipiiles scario-us, cad. oai'. 

Flovcers fascicled on the leaf-scars of previous years' slioots and appearing 
before the new leaves. Perianth campaniilate, cleft •»to the ba>se, with 
4 — 8 imbricate lobes. Stamens 4 — 8, in two wliorls ; filaments at 
lengtJi exserted. Ovary stipitate, <*'omp.ressed ; style short, 2-fid. Fruit 
a samara. 

Holoptelea integrifolia, Planch, Vern. Pdpri^ 86, R and Tj. 

Kdnju, A and H. — A large deciduous tree up to 14 feet girtli and 110 feet 
high- Bark of stems up to middle age smootli, silvory-grey« with 
blackish patches and numerous minute reddish lenticels, ultimately 
rough, exfoliating in irregular somewhat corky scales. Blaze *5 — ‘9 « 
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kch, not or shortly fibrous, pale yellow with a few 
uniformly orange-brown. Young shoots pubescen'. ^“' 1 ' . , , +Tjy j) 

1-5— ‘2-5 inches, elliptic, acuminate, entire (or in youn t > „ ^h 

base rounded or .sulcordate, glabrous above, often 

when young; lateral nerves 5-8 pairs. Petiole 27 -.^ '“^, ;?":; 
Flowers green, bisexual or male, in very numerous 
racemes bn leafless branches at the leaf-scars. 

about -1 inch long. Samara Yo-l inch . A wL.- 

slender stipe •1--2 inch long and jointed pedicel 2- 3 inch lo ^ , 

membraaious. ^ w, wt V^n- 

Ocours along the snbhimaTayan tract and ^7%ou?der'‘’''formatons bordoi-ini; ’ rivcrb 
eoiiimou in dry miscellaneous Old “tema are buttressed at the base, 

and in such localities is somewhat gregarious. ^ Old ^em l?[o,rrB : February- 

Bmised leaves or the out barb emit a strong smell <i lush v 
March. Fruit : April-May. 

3. OELTIS, Linn. 

Trees or shrubs. Leaves alternate, usually oblique and 3-ueived. 

Flowers small, cymose, polygamous, male and Perianth- 

tlm base of the shoots ; female in the upper axils, otecn so 1 . ^ ^ 

segments 4-5, imbricate. Stamens 4.5 

ovaiy which is surrounded by a hauy J jiniit i; druiie 

disk; styfe with stout plumose simple 01 lohed aims. 

with smooth or rugose endocarp. 


tliin. 


1 . 


almost to the base. 


2 . 


2 . 


australiis. 

tetrandra. 


3. eriocarpa. 


Leaves coarsely serrate 

Drupe purplish-black **' 

Leaves sub-entire or serrated above the imdd e. 

Drupe orange-rea •** ' ^ 

II.— Ovary and young dpipes densely tomentose. eav 

thick. Drupe yellowish — ••• Vern. Khanh, 

1 , Celtis australis, Linn. Syn. . ® ^ 200 feet 

G. Kharh, A.--^ large deciduous serous small circular 

high. Bark pale ashy or grey 

lenticels ^and 5 ^ery hard, yellow, thickly imottled 

woody pieces. Blaze 25 > * . ..p.Qgtg pubescent. Leaves 

and streaked with purplish-browm l^g^cuminate, base rounded 

3_-6 by 1-5-3 inches, ovate ^ tip, thm, dull 

and unequal, coarsely ^rrate ^ for a few hairs on the 

green above, glaiiceseent beneath, main lateral nerve- 

midrib beneath and tufts of hairs _.g . ohannell d. 

3 - 4 *pairs including the fringed with woolly 

Mowers small, greenish. B^J^nth-segment L 

haite Ovary glabrous except in the uppei iiortion wi 
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inio a short hairy style/ Drupe *4-* 6 ' inch ^ ellipsoid, piirplisli 

black; peduncle 1 — 1’ 4 inches long. 

Occurs iiiciig the iiiain Himalayan range between 5,500 and 9,000 feet. C'j]i,>mo.n 
in mixed deciduous forests and stands shade well. Flowers .’ April- May. Fruit : Seplem- 
ber-October. f 

2. Ceitis tetmiidra, Boxb. Verii. Khank, Gen.— A large decidu- 
oiiB tree up to 14 feet girth and 70 feet high. Bark pale ashy or grey, cpiite 
smooth, closely ienticellate, usually with iiairow" horizontal wrinkles, 

"exfoliating in thick woody pieces. Blaze *‘4-^*9 inch, very hard, pale 
yellow densely mottled 'with dark purplish- or reddish-brown , often 
tinged with chlorophyl outside. Young shoots glabrous or tomentose. 
Leaves 2*5 — 5 by 1-2*5 inches, ovate or elliptic-ovate, acuminate and 
often caudate, base rounded or acute and unequal, more or less sen*ate 
from, the middle to the base of the caudate apex, pubescent when young, 
glabrous above and glabrous or hairy on the nerves beneath when 
mature, thin, main lateral nerves 2— 4 pairs including the basal. Petiole 
*2 — *5 inch long, chaniielled. Flowers small, greenish. Perianth-seg- 
ments elliptic, fringed and woolly on the margin. Ovary pilose at the 
apex. Style 0. Drupe *3 inch long, globose, ornnge-red when ripe ; 
peduncle *6 — *7 inch long. 

Occurs in the siibhimalayan tract and in the central and outer hill ranges between 
1,000 and 6,000 feet. Frequently cultivated in the hills , and perhaps not wild as high 
as 6,000 feet. Flowers : February-March. Fruit : September-October. ^ 

3, Ceitis ericcarpa, Deem, Vern. Kharik or Khamh; NG. — A 
.small or medinio-sized deciduous tree. Bark smooth; pale gxey. Blaze 
*3-*4 inch, dry, crisp, yellow closely mottled with orange and purple 
towards the interior. Young shoots pubescent or tomentose. Leaves 
2 — 4 by 1-2 inches, ovate or lanceolate, caudate-acuminate, base rounded 
or obtuse and unequal, subentire or serrate from the middle to the base 
of the caudate apex,, rather thick and coriaceous, glossy dark green 
above, pubescent on both surfaces when young, giabroiis or nearly so 
when mature, main lateral nerves 1- — 3 pairs including the strong basal 
pair. Petiole *2 — *4 inch long. .Flowers small, greenish. Perianth- 
.segments elliptic-ovate, silky outside, woolly within. Ovary densely 
tomentose. .Style 0. Drupe *3 inch long, yellowish, densely 
tomentose when young, ultimately more or less glabrous; iieduncl.^ *5 — 1 
inch long. 

Occuiy throughout the hills between 3,000 and 6,000 feet. Generally in open type^ 
oj‘ fore.st, often on south aspects. Flowers : March-April. Frait September — Novemlxu-. 

4. TREMA, Low, 

Shrubs or trees. Leavei^ alternate, 3 — 7-nei'ved at the bnse, oftim 
ol)lique; stipules lateral, caducous. Flowers small, monoecious, dioecioiis 
or polygamous in axillary cymes. Perianth-segments 4-5, induplic*ate- 
valvate or subimbricate. Stamens 4-5* Pistillode in male small or 
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none. Style in lierroapliroclite or female 2-fiiJ or sriermis '2. Fniit a 
sDaril (Irnf)e seared oo the persistent perlaiithy en hard. 

i. oaves st'ahrki on both surfaces. Male cymes compact, 

not iongor Ihaii the petiole ... ... 1. pohloria, 

Leaves more or less scobrid above, softly tomentose 
beneath. Cymes spreading, longer than the 
petiole ... ... ... ... *2. orientalk. 

1. Trema politoria, Planch, Vem. Jhau, 'Gen. — An evergreen 
shrub or small tree up to 3 feet girth and 30 feet high. Bark pale bnjwm 
somewhat tubercular with numerous small lenticels. Blaze *3 — incli, 
very fibrous, pinkish timiing x*edclish-brown on exposure. Twigs seehrid. 
X/eaves 2 — 3 by ‘8 — 1‘5 inches, oblong or cvate-Ianceolate, acuniinate, 
senailate, base rounded or subcordate, siibcoriaceoiis, very roiigli and 
scabrid on both surfaces, dark glossy green above, base 3- or ol)S('ure!y 
5-nerved. Petiole *2 — 'i inch long. Plowers sirialL greenish; cymes of 
male flowers as long as or shorter than the petiole. Male flowers *2 inch 
diameter ; perianth-segments with woolly margins. Female flowers 
rather smaller. Ovary glabrous, exserted, on a woolly toras. Drupe ’1 
incli long/ovoid, black, glabrous. 

Occurs throughout the area between 1,000 and 5,000 feet. Cummon, usually .iu 
open exposed positions, often on road cuttings and any newly -formed soil. Flowers: 
April — ^June. ^ Fruit : December — January. 

2. Tr^a orientalis, Blmne . — A small evergreen tree up to 2 feet 
girth and 30 feet high. Bark pale ashy or pale grey, smooth, ’’A’ith 
numerous minute raised lenticels often arranged iii tratisverse bars. 
Blaze '25 inch, fibrous, pinkish, rapidly turning orange on exfiosiire. 
Twigs pubescent. Leaves 3 — 7 by 1-2*5 inches, muate or ovate-lanceo- 
lafce, caudate-acuminate, more or less scabrid above, white- or silky- 
tomentose beneath; base 3 — 5-nerved, often cordate. Petiole *2 — *5 inch 
long. Cymes lax, spreading, longer than the petioles. Otherwise a- 
for T, potitoria. 

Occurs tlu’OLighout the bills between 2,000 and '4,500 feet. Uather scarce. Some- 
limes cultivated round villages for its fodder. Flowers: May- June. 



mX'Kl ITRTIO A01J5 , 


495 
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Herb^ or shrubs, rarely trees, sometimes furnished with stinging . 
hairs, sap watery. Leaves opposite or alternate, base usiiaJly S-nerved ; # 
stipules usually membranous. Mowers small, monoecious or dicBcious, 
in open or capitate cymes or cymules, axillary or at the axils of 
fallen leaves, or lateral to and at the base of axillary shoots, leafless and 
spiciform. Perianth 4-5 — seldom 2-3-meroiis, segments free or united. 
Stamens in males as many as the perianth-segments and opposite them ; 
filaments usually flat at the base. Pistillode osiially present. Female 
flower's with us n ally gamophyllous perianth sometiines accrescent and 
fleshy in fruit ; ovary superior, l-celled ; style simple or none ; ovule 
solitary. Fniit a drupel or utricle, usually enclosed in and often united 
to fte perianth. 


I. — ^Flower-clusters arranged in spikes 

II. — ^Flower-clusters arranged in dichotomous cymes or 
panicles *5 .inch long or more. 

1. Bcehmeria. 

1* W%o]e plant clotlmd with stinging hairs 

“3. Urtica, 

2. •Not clothed with stinging hairs ... 

III. — Flower-clusters sessile or in cymes less than ’5 
inch long. 

3. Maoutia, 

1. Fruit dry 

2. Fruit succulent. 

4. Pou;?ohia, 

(a) Leaves ovate or elliptic, green beneath 

5. Villehrunea, 

(b) Leaves oblong -lanceolate, white beneath ... 

1. BCBHMEEIA, Jacq. 

6. Dehregeasia, 


Shrubs or small trees. Leaves opposite or alternate, toothed, 3- 
nerved at the base; stipules usually free. Flowers monoecious or dioe- 
cious, in unisexual clusters arranged in axillary or panicled spikes or 
racemes, or clusters axillary. Male perianth 3 — 5-lohed or -partite 
Stamens 3—5. Pistillode clavate or globose. Female perianth tubular, 
2 — 4-tootlied, sometimes angled winged or swollen in fruit. Stigma 
filiform. Fruit a criistaceous acbene closely invested liy the perianth, at 
length free. 

I._-.Widtb. of leaves imicli less than half their length. 

1. Leaves alternate, 3 — 6 inches long ... 1- fugulosa. 

2. Leaves opposite, 6 — ^12 inches long .... ... 2. macrophyJla. 

'll.— Width of leaves mirch greater than half their length. 

1. Leaves orbienlar, softly toraentose on both sur- 

faces ... - ••• P^f^typhylla, 

2. Leaves ovate, scabrid op both surfaces ... 4. scahrella. 
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1. Bcehniepia m^ulosa, Wedd. Vera. Ghenti, (lea. — A small 
c\'ergree,ii tree up to 3 feet girth and 15 feet high. Bark dark brown, 
rough and deeply furrowed. Blaze 1 inch, soft, somewhat fibroa-'. pink, 
with a viscdcl .slimy juice. Leaves, alternate, 3—6 by ‘'1-2 inches, ellipt'c- 
oblong or -lanceolate, acute or acuminate, crenate or bluntly serrate, 
giabrou.s and dark gneen above, pale and velvety beneath, longitudinally 
3-nerved almost to the tip, the 3 nerves penninerved, the lateral veins 
of the midrib anastomosmg with those of the tw'o side neiwes, the lateral 
veins on the outside of the side nerves joined by an intramarginal vein. 
Petiole '5 — ^I’o inches long. Stipules connate between the petiole and 
the stem. Flowers dioecious, in clusters, each cluster in the axil of a 
cordate bract, the clusters arranged in simple axillary spikes 2—6 inches 
long. Achene less than 'I inch long, ciliate towards the top. 

Occurs throughout the hills between 1,500 and 5,500 feet. Very common in dry 
iniscellaneous forests of the outer ranges Sometimes cultivated for .its fodder. Flowers : 
July — September. 

2. Boehmeria macrophylla, Don . — A slinib or small tree. Twigs 
obtusely 4-aiigled, usually strigose. L/eaves opposite, 6 — T2 by "1-2 
inches, lanceolate, gradually tapering to a long acnmiriate point, closely 
serrulate, glabrous or sparsely hispid above, pubescent bene ith, iippe ■ 
surface rugose with greatly depressed reticulate nerves, longi^udiiialh^ 3- 
nerved the two side nerves reaching from half to t\sn-thirds ghe length of 
the blade, the lateral veins as described for B. rugulosa but the midrib 
with obliquely ascending lateral nerves in the upper half of 
the blade. Petiole ‘2 — 1‘5 inches long. Flowers monoecious (?) in dense 
rounded clusters, the clusters arranged in axillary drooping sjnkes 5 — 10 
inches long, simple or sometimes branched below. 

Occurs in ravines between 1,000 and 1,500 feet elevation in the outermrfst ranges oi‘ 
Uie Himalaya, towards the extreme east of the Haldwani Division. Flowers : August- 
Septemher. ■ „ . ■ 

3. Boehmeria platyphylla, Do?i, Vern. Klvlgsi, G. — An erect 
(lecidnou..s shrub 2 — 8 feet high with stems up to 1*5 inches diameter. 
-Bark slightly rough owing to numerous small raised lenticels. T. eaves 
opposite, 4 — 10 by 3*5 — 9 inches, orbicular or suborbicnhar, apex abruptly 
terminating in a narrow caudate acumen, coarsely serrate, base rfumded 
softly pubescent on both surfaces, membranous, base strongly 3-nerved, 
the midrib with 2-3 pairs of lateral nerve's above the basal. Petiole 1 — 8 
inches long. Flowers dioccioiis or mon.oeciou's, in clusters, the clusters 
arranged in axillary somewhat drooping spikes. Male spikes 2 — 5 indies 
long, sometimes forming dense axillary fascicles, often branching 
Female spikes 5 — 10 inches long, simple, ‘solitary. 

Occurs throughout the hills between 3,0D0 and 7,000 feet elevation. Very common 
in moist shady fore.st and in ravines of the inner ranges, Flowers : May- June. ' 
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' Gmid, /BjB:.:B.,phtyphijUayBx seuhrelld^ 
Wedd. Vern. Khdgsa, Gen.— xin erect deciduous or subdeciduou^*^ sliriib 

3 — 12 feet high with stems up to 2 inches diameter, Bnrk slightly rough 
owing to numerois small raised leniicels an-ringed more or less in 
longitudinal lines. ■ Leawes ' opposite, ' 4— 12 by 3 — 10 inches, broadly 
owate, apex acute or acuminate but not abruptly so, dentnte-seiTate, base 
rounded or slightly cordate, very scabrid above and slightly so beneath, 
hirsute on both surfaces, upper surface nigose with much impressed 
reticulate veins which are prominent beneath, suhcoriaceous, b.a-e 
strongly 3-nerved, the jnidrib with 4 r -.5 pairs of lateral nerves above tlie 
basal. Petiole 1 — 1*2 inches long. Plow^ers monmcioiis, in clusters, the 
clusters arranged in axillary spikes. Male spikes 2 — 6 inches long, 
usually fascicled in the low^er axils, mostly branched. Pemale spikes 

4 — 8 inches long, simple, solitaiy in the upper leaf-axils. Fruiting 
.spikes erect- or pendent,, up to 18 inches long. 

“Occurs tliroughoTit the area between 1,500 and 4,000 feet. Very common in shady 
forests and ravines, especially in tbe Bliabar tract -where .it is often somewhat gregarious. 
Flo'qiers ; August- September. Fruit : March. 

2. URTICA, Linn, (The sUnging Nettles.) 

Herbsi rarely shrubby, with stinging hairs. Leaves opposite, 
toothed' or tabulate, ' base 3 — 7-nerved; stipules lateral, free or connate. 
Flowers monoecious or dioecious, in axillary unisexual or androgynous 
.cymose clusters. Male flowers: sepals 4, ovate, imbricate. Stamens 
4, inflexed in bud. Pistillode cupular. Female flow^ers : sepals 4, 
outer usually smaller. ' Stigma brush-like. Achene embraced by -the 
sepals, ovoid or oblong, compressed. 

IIi?tica parviflora, Roxb, Vem. Kanddli, NG. — ^An erect under- 
. shrub with stems 4 — 10 feet high and up to 2 inches diameter, distinctly 
woody at the base in old plants, but the twigs herbaceous. Bark pale 
yellowish-or greenish-browm, lenticellate. Stems petioles and both leaf- 
' surfaces bearing numerous straight or bent white stinging hairs up to *15 
inch long. Leaves very variable in size, 3 — 10 by 1*5 — 5 inches, ovate 
or lanceolate, tapering to a long acuminate point, irregularly toothed, 
base rounded or cordate, membranous. Petiole 1 — 8 inches long. 
Stipules connate. Flowers small, green, monoecious, clustered on the 
branches of lax spreading axillary cymes 2 — 4 inches long. Sepals hispid. 

* Fruit an achene embraced by the persistent sepals, of which the inner 
pair are twice as long as the outer. 

Occurs throughout the area between 1,500 and 7,000 feet. Very comm n round 
villages, on waste ground, and in forest bordexing streams. Sometimes more or less gre- 
garious. Flowers ; February — July. ‘ 

38 
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3/ MAOUTIA/^id/ 

Shrabs, Leaves alternate, crenate, base 3-nervecl; stipules connate, 
intrapetiolar. Flowers minute, usually monoecious, in small cymose 
globose heads. Male perianth 5-partite. Stamens S'. Pistillode woolly. 
Female perianth none. Fruit an ovoid achene with a crustaceous or 
fleshy pericarp. ^ 

Maoutia Puya, Wedd, Vern. Phtirkhdgsa, FTGr. Safed-Jchdgshi, 
K and E. — ^An erect subdeciduous slirub often only 1-2 feet high bat 
occasionally up to 7 feet high with stems 1*5 inches diameter. Bark 
reddish-brown, fairly smooth, lenticellate. Twigs hairy. Leaves 3*5 — 7 
by 1*76 — 3*5 inches, elliptic, caudate-acuminate, coarsely toothed except 
near the base, upper surface pilose when young, scabrous with scattered 
hairs when mature, lower surface white-tomentose except on the pubes- 
cent nerves, base 3-nerved the lateral pair reaching to three quarters the 
length of the blade, prominent beneath. Petiole 1 — 5 inches long. 
Stipules connate, deeply 2-iid. Flowers monoecious or dioecious, minute, 
in small globose heads arranged in slender axillary dichotomous papicles 
•*6 — 1*6 inches long. Achenes brown, about ‘05 inch long, hispid. 

Occurs tlirdiigiLOtit the area between 1,500 and 5,000 feet. Common in open scrub 
and miscellaneous forests, esjiecially on steep banks and exposed mineral soils such as 
road cuttings. The leaves turn very beautiful shades of orange, red an^ purple in the 
winter. Flowers : Tune — October. Fruit : FTovember— January. ^ 

: : 4. FOVZOljZlA/Gaud, 

^ Herbs or shrubs. Leaves alternate or opposite, usually entire, 
uppermost sometimes passing into bracts; stipules usually free. Flowers 
minute, in unisexual or androgynous clusters in the leaf-axils. Male 
perianth 4-5-rarely 3-partite or -lobed ; lobes often dorsally gibbous or 
abruptly inflexed. Pistillode elavate or oblong. Female perianth tubu- 
lar with contracted 2 — 4-toothed mouth , often angled or winged in fruit ; 
stigma filiform. Fruit a small crustaceous achene, closely invested by 
the perianth. 

-* Pouzolzia viminea, Wedd . — ^An erect shrub. Leaves alternate, 

2 — 5 inches long, lanceolate, ovate- or oblong-lanceolate, caudate-acumi- 
nate, dentate with large teeth, smooth or somewhat roagh above, strigose 
on the nerves beneath, basal nerves 3, extending more than half the 
length of the leaf- Petiole *6 — 2 inches long. Stipules T5 inch long, 
midrib hairy. Flowers small, usually monoecious, in dense axillary 
■ clusters with numerous ovate bracts. Male flowers; perianth 4-part^te; 
stamens 4. 

There is only one specimen of this plant collected from otir area at Debra Dnn. 
This was collected by Duthie in the Sarjn valley, Almora District, between 2,000 and 3,000 
feet elevation, and Bageshar is also given' as a locality -in Strachey and W'interbottom’s 
Catalogue. As regards its further distribution I am uncertain. The. p^apit is apt to b© 
jnjstajsen for Villehrunea fmtescens.^ Flowg^^,: July — September, 
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; 0. VILLEBEUNEA, Gaii4. 

Trees or shrabs. Leaves alternate, penmiierved or base S-nerved; 
stipules partially connate. Flowers monoecious or dimcious, clustered, 
clusters axillary ot from leaf-scars, sometimes in short lateral cymes 
or panicles. Male perianth 4-5-fid. Stamens 4. Pistiilode clavate. 
Female pgrianth ovoid, month narrowed, somewhat fleshy in Iniit. 
Ovary adnata to the perianth; stigma capitate, fimbriate. Fruit a 
crustaceous achene free Or adnate to the perianth, the base of whicli is 
sunk in a fleshy cup which grows up round it . 

Yiliebrimea frutescens, Btmne . — ^An erect evergreen shrub 4 — 10 
feet high with stems up to 2*5 inches diameter. Bark reddish-brown , 
ffightly rough owing to- numerous minute raised lenticels. lading 
shoots pubescent. Leaves 3*5-— 9 by 1*75 — 4*5 inches, ovate or eirptic, 
caudate-acuminate, serrate, membranous, scabrid on the upper surface, 
softly grey-tomentose when young, with scattered hairs ‘above when 
mature, base 'strongly 3-nerved, the lateral pair extending more than 
half, the length of the blade. Petiole '7~5;5 inches long. Stipules 
*3 — *7 inch long, midrib hairy. Flowers small, dicecicus, in paired 
sessile clusters *3- *4 inch diameter in the axils of fallen leaves on the old 
wood. Male flowers pinkish ; perianth 3-4-partite ; stamens 3-4'. Female 
flowers greei‘:^with feathery white sessile stigmas. Achene brown, half 
immersed in the semi-transparent fleshy white perianth and bracteoles. ‘ 

Occurs throughout the area between 1,500 and 5,500 feet. Common in shady moist 
".ravines and often forming dense gregarious patches of undergrowth. Flowers ; February — 
September. Fruit: October — January. 

. . 6. DEBEEaEASIA, Gaud. 

Shrubs or trees. Leaves alternate, 3-nerved at the base ; stipules 
connate, intrapetiolar, 2~fid. Flowers monoecious- or dioecious, in 'dense 
globose panicled spicate or sessile clusters. Male perianth 3 — 5- usiiany 
4-partite; lobe's valvate. Pistiilode glabrouh or woolly at the Jpase. 
Female perianth ovoid or obovoid, succulent in fruit. Stigma sessde. 
Fruit an achene, at first adnate to the fleshy perianth. 

Mature leaves smooth above. Flower-heads in dichoto- 
mous cyme^ ... .i* ^ ••• 1* "oelutina. 

Mature leaves scabrid above. Flower-heads sessile or 

subsessile ... ... .*• ... 2. hypoletica. 

1. Debregeasia ¥elutina, Gaud. Vem. Tusa^rfa, G. Tushidri, A. — 
A shrub or small tree up to 25 feel high and 2‘5 feet girth. Bark 
roughish, corky. Branches reddish-brown with prominent circular Bnti- 
cels. Blaze ‘3 — '5 inch, very fibrous, pmk with a few rale yellov/ish 
bands ’towards the exterior. Leaves 3'6 — 7 by ‘5 — ^1-25 inches, na-.rowly 
oblong-lanceolate, gradually narrowed to an acuminate point, serrulate; 
upper surface dull green, smooth but rugose due to the impressed neiwes, 
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with a few scattered hairs more numerous on the midrib ; low’er surface 
white-tomentose with conspicuously raised venation ; bate 3-nerved, the 
ktei’al ones extending about half the length of the blade. Petiole ‘3— 12 
inches long. Stipules scarious. Flowers in comparst globose heads 
•l-‘2 inch diameter arranged in axillary dichotomous cymes. Heads 
2 — 7 on peduncles '1— ‘4 inch long. Male flowers ; perianth-lobes 4, 
exceeding the bracteoles. Fruit ’15— "2 inch diameter, globose, consist- 
ing of a number of achenes contained in the fleshy perianths, yellow 
when ripe. 

Occurs throughout the central and outer hill ranges between 2,000 and 5,000 feet. 
Common, usually bordering streams, sometimes forming gregarious patches. Flowers: 
Septemher-Octoher. Fruit : hTovember-^February. 

2. Deteegeasia Wedd. Yem^ Tusarra, G. Tu^Uari, 

A. Syanru, ISTG. — large e-vergreen shrub with stems up to 3 feet girth 
and 15 feet high. Bark reddish-brown, slightly rough owing to numer- 
ous small raised leiiticels. Bla^^e *25 inch, white or pale yellow often 
with pink bands and streaks. Leaves 5 — 10 by 1*25 — 3 inches, oblong- 
lanceolate, gradually narrowed to an acuminate point, serrulate, upper 
surface scabrid and more or less hairy when mature, louder surface white- 
tomentose, base 3-nerved the lateral ones extending about half the 
length of the blade. Petiole *5—3 mches loiig, pinkish, flowers dioe- 
cious, in compact globose heads which are sessile or on pe^duncles up to 
*05 inch long and arranged in axillary clusters. Male flowers : perianth- 
lobes 4, shorter than the bracteoles. Bruit *2—25 inch diameter, 
globose, consisting of a number of achenes contained ,in the fleshy 
perianths, orange-yellow: and sweet when ripe. 

Occurs throughout the hills between 2,500 and 7,000 feet. Common in ravines and 
shady forest and often associated with Quercus incana. Tbe leaves turn yellow before 
falling. Flowers^ : February-Karch. Fruit ; May— July, . / 
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Trees, or shrubs, rarely herbs, nearly always with milky latex. 
Leaves alternate, rarely opposite, simple, rarely deeply cut. Stipules 
often sheathing, deciduous. Flowers small, dioecious or monceeious, 
cymose but cymes often dense and becoming capitate, or sometimes 
spiciform, in some genera crowded on the outside or inside of fleshy 
receptacles formed of the growth and union of the floral axes. Perianth- 
segments 2 — 6, usually 4, valvate or imbricate, free or connate. Stamens 
equal in number to the perianth-segments or sometimes less. Female 
perianth often accrescent in fruit. Ovary superior, bicarpellary, 1- 
ceiled; styles 1-2, simple or bifid; ovule solitary. Fruit an acheoe or 
drupe or sub-2- valvular, often aggregated into large fleshy psendocarps- 

I. — ^Fruit formed from many flowers, 

1. Armed . ... ... ... ... 1. Cudrania. 

2. Unarmed. 


{a) Male flowers in catkin-like spikes ... 2. 

•(6) Male flowers arranged like tbe female on the 

surface of a globose or oblong receptacle... 3. 
(?) Male flowers arranged like tbe female on the 

inside of a hollow receptacle (fig) ... 4. 

II. — ^Frnit the result of 1 flower. Male flowers in small 
globose heads ... ... ... 5. 


Morns, 
Artocarpus, 
Ficus. . 
Strehhis. 


1. CUDKANLA., Trecul. 


Trees or shrabs, often scandent, usually spinous. Leaves alternate, 
entire, penninerved ; stipules lateral, small. Flowers dioecious, in lateral 

1 — 3-nate peduncled globose heads. Male flowers each surrounded by 

2 — 4 bracts more or less adherent to tbe perianth; perianth-segments 

3 — 5, imbricate; stamens more or less adnate to the segments; pistillode 
subulate or none. Female flowers distinct, perianth embracing the ovary. 
Style simple or 2-partite. Achenes numerous, enclosed in the fleshy 
pseudocarp forrned of the accrescent bracts and perianth. 

Gudrania javanensis, Trecul . — A rambling evergreen or subdeciduous 
shrub, the branches often subscandent or trailing and forming a dense 
bush; stems up to ’30 feet high and 2 feet girth. Bark yellowish- or 
orange-brown sometimes orange-red towards the base, rough, exfoliating 
in irregular papery flakes ; smooth grey and lenticellate on the branches. 
Stem? and branches armed with stout usually straight thorns up to 2‘5 
inches long. Young shoots pubescent. Blaze "2'S inch, fibrous, yellow 
exuding a creamy juice. Leaves variable in size, usually T5—4 by 
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'75 — 2’25 inches, elliptic or obovate, obtuse, acute or acuminate, base 
acute or rounded, subcoriaceous, dark green above, glabrous; lateral 
nerves slender 8 — 12 pairs. Petiole *2 — *7 inch long. Flowers in dense 
globose shortly pedunculate heads about *25 inch diaiaeter, 1-2 together 
in the leaf-axils. Male flowers with 3 — 5 perianth-lobes aduate to 2 — 4 
imbricate -bracts. Stamens 4, erect. Female flowers with 4^ thickened 
perianth-lobes-* velvety at the tips. Fruit an iiTegularly shaped compound 
berry ‘7 — ^1*2 inches diameter, pinkish-orange and velvety when ripe. 

Has only . be^n' collected from tbe East Almora and Haldwani Divisions but will 
probably be found to" occur along the subhimalayan tract and outer hill ranges to the 
west of this also since it is common around Debra Dun. Elowers : April — dune. Fruit ; 
August., .. . . . ' ' 

2. 'MOBUS, Linn. (The Mulberries,) 

Trees or shrnbs with milky juice. Leaves alternate, entire toothed 
or 3-lobed, palminerved; stipules caducous. Flowers spicate, monoe- 
cious 'or dioecious; perianth-lobes 4, rarely 3, imbricate, those of the 
female fleshy and swollen in fruit. Pistillode turbinate. Style cehSral, 
2-partite or 2-fid. Fruit of many achenes enclosed in the succulent more 
or less confluent perianths. 

I. — Teeth of leaves coarse, the lateral nerves running f 

'straight into the teeth or forked within the margin. ^ 

Fruit 1 inch long or less. 

1. ' Leaves usually 2-3 inches long. Male spikes 

less than 1 inch long ... ... ..^1. mdica. 

2. Leaves usually 3 — 6 inches long. Male spikes 

1 * 5 — B'5 inches long ... ... ... 2. serrata. 

II. — ^Teeth fine, the lateral nerves abruptly curved up- 
" wards within -the margin. Fruit 2 inches long or 

more " ... ... ... 3. IcBvigata. 


1. Moras indica, Linn . — A deciduous shrub or medium-sized tree. 
Leaves variable, usually 2-3 inches long, ovate, acuminate often caudate, 
usually undivided sometimes more or less deeply lobed, serrate or crenate- 


serrate, usually scabrous above and slightly pubescent on the nerves 
beneath, base truncate rounded or subcordate and 3-nexved ; lateral 
nerves 3-4 pairs, branched within the leaf margin.^ Petiole usually 
*4 — 1*2 inches long. Male spikes *3 — *6 inch long, shortly cylindric, 
pubescent, on short peduncles. Female spikes ovoid, '‘2-’3 inch long’; 
peduncle slender, *25 — *4 inch long. Styles long, hairy, connate for one 
fourth their length. Fruit *2 — *5 inch long, ovoid or cylindiie, black 
when ripe. 

. According to Brandis and Duthie this species is found wild in the subhimalayan 
tract aM outer hill ranges up to. 7,000 feet: ^This statement I think requires confirmation'. 
It: is certainly found cultivated in this region between 1,000 and 2,000 feet elevation. 
Flowers ; February-March. Fruit: May. .... 
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Roxb, Yern, Kimu, G-eii . — A medium-sized 
deciduous tree up to 9 feet girth and 70 feet high. Eark <3ark grey or 
reddish-brown, rough,* exfoliating gin irregular woody strips and scales. 
Blaze ‘5—1 iiich,^rather hard, white mottled with yellow or paio yellow 
mottled with light brown, exuding a milky juice. Leaves variable, 
usually 3— 6 inches long, broadly ovate, acuminate or caudate, often 
deeply 3*— 5-lobed on young trees and vigorous shoots, usually coarsely 
and sharply serrate, teeth usually unequal and cuspidate, base rounded" 
truncate or cordate and 3- or '5merved, pubescent or tomentose when 
young, rather rough when mature and glabrous except along the nerves 
beneath ; lateral nerves 5 — 7 pairs, their tips running nearly straight into 
the teeth. Petiole usually 1-2 inches long. Plowers dicecious, greenish. 
Male spikes 1*5 — 3*5 inches 'long, dense, villous. Female spikes ‘4-‘5 
inch long, shortly cylindric; peduncle *1-’ 2 inch long, villous. Fruit 
‘4 — 1 inch long by ‘35 inch diameter, sweet, wFite pink or purplish. 

Occurs throughout the hills between 3,500 and 9,000 feet. Not very comnion- 
Mowers : April-May. Fruit : May-Juhe. 

♦ 3. Moi'US laevigata, Wall^—A. medium-sized deciduous tree up to 
10 feet girth and 80 feet high. Bark dark reddish-brown, rough, exfo- 
liating in irregular woddy strips and scales; branches and young stems 
smooth ar^ thickly covered with circular lenticels which tend to coalesce 
in transver^ lines. Blaze *25— *5 inch, not or shortly fibrous, white- 
more or less banded with orange ‘towards the exterior, exuding a milky 
juice. Leaves variable, usually 5—10 by 3 — 7 inches, ovate or elliptic- 
ovate, acuminate usually caudate, usually undivided but sometimes more 
or less deeply 3 — 5-Iobed, finely crenate-serrate, base rounded or siibcor-* 
date and 3-nerved, somewhat scabrid above, puberulous especially on tlie 
nerves beneath when young; lateral nerves 5 — 7 pairs, theii* tips abrupt- 
ly curved uj)wards near the margin. Petiole usually 1-2 inches long, 
terete. Flowers greenish, in drooping cylindric spikes. Male spikes 
1*5 — 2*5 inches long, dense, villous. Female spikes 1*5 — 3*5 inches 
long; peduncle *3 — *6 inch long; peduncle and rachis villous. Fiuit 
2-3*5 inches long, white or dark purple, sweet. 

Probably occusiS throughout the subhimalayan tract and outer hill ranges between 
1,000 and 2,000 feet. In the Bamnagar Bivision it is found mainly in shady ravines, 
and is not very common. , An old hollow tree near Sitabani measured 17 feet girth and 40 
feet high. The leaves turn yellow as they fall. Flowers : February-March. 

3. AETOCAEPUS, Forst. 

Evergreen trees with milky juice. Leaves alternate, coriaceous, 
often large, penninerved. Mowers monoecious, densely crowded on 
globose or variously shaped unisexualy' usually axillary, solitary recepta- 
cles, often mixed, with peltate bracts, Male perianth 2 — i-lobed or- 
partite, lobes concavej stamen 1; pistiilode none. Female perianth 
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tubular, confluent below with the receptacle, mouth minute; stigma 
entire, rarely 2-3-fid. Pruit a large fleshy syncarp cmered superficially 
with the fleshy perianths and the usually apically spinous or otherwire 
hardened carpels, the lower parts of which are deej^y sunk in the 
syncarp. 

- ^ • Artocarpus Lakoccha, Roxb, Vern. Dhaun, Gen. — fairly large 
deciduous tree up to 8 feet girth and 60 feet high. Bark dark reddish- 
' brown, rough, exfoliating in irregular small woody scales. Blaze '3 — ‘6 
inch, fibrous, pink, exuding a milky juice. Young parts clothed with 
soft grey or tawny tomentum. Leaves 6— 10 by 3*5-6 inches, elliptic or 
obovate, apex with an abrupt short acumen, base rounded or obtuse, 
entire or obscurely serrulate, coriaceous, dark glossy green and glabrous 
above, paler and somewhat harshly hairy beneath when mature; lateral 
nerves 10 — 13 pairs, these and the reticulate nerves between conspicuous 
and raised beneath. Petiole ‘7 — 1*3 inches long, stout, terete, pflbescent. 
Stipules *5 inch long, lanceolate. Eeceptacles axillary, males subsessile 
from the previous year’s, females short-peduncledl from the current year’s 
axils. Male receptacles spongy , yellow, irregularly oblong, 1-2 inches 
long, deciduous. Fruit a much enlarged fleshy receptacle 2-3 inches 
diameter, lobulate, velvety, yellow^ 

Occurs throughout the subhimalayan, tract and outer hill ranges up to 4,000 feet. 
Apparently not very common. G-enerally in open ravines and naoisl} fflo.alities. The 
leaves turn bright yellow as they fall. Plowers : April. Pruit : July. 

4. FICUS, Lmn. (me Figs.) 

Trees or shrubs with milky juice, often epiphytic when young, 
sometimes scandent. Leaves alternate, rarely opposite, usually coriace- 
ous and ^entire; stipules sheathing the bud. Flow^ers minute, often 
mixed with bracteoles, unisexual, on the inner surface of a fleshy rec3p- 
tacle of which the narrow mouth is more or less completely closed 
by small imbricating bracts. Eeceptacles androgynous wdtli the few^er 
males nearest the mouth, or sometimes unisexual. Unfertile female 
flowers (gall flowers) occupied by the larva or pupa of a hymenopterous 
insect are present in the androgynous or functionallj^ male recepts. 
Male perianth 2 — 6-fid or-partite; stamens 1-2, rarely 3 — 6. Female 
flowers with perianth similar to the male, or reduced. Fruit of 
numerous crustaceous or fleshy achenes included in the accrescent 
fleshy syncarp (fig). 

1. ' Scandent, clinging closely to support by means of 

adventitious roots ... ... ... 2. 

, Erect or suberect ' ... ... g. * 

. 0. Lateral nerves 4-5 pairs including the basal ... 13. scandens, 

. Lateral -nerves 6 — 10 pairs including the basal ... 14. foveolata. 


fcxixii MORACEitil 
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a 

Leaves opposite 


4. 



Leaves alternate 


: 5..,, 


. 4. 

Leaves 2 — 5 indies broad, not clnslered at tbe 

ends 




of the branches 


10. 

hisptda. 


Leaves • 75^-1 *75 inches broad, clustered at the ends 




of the branches ... ... 


11. 

taminosa . ' 


I’igs on special leafless branches or in clusters cn the 




,okl wood 


6. 



Pigs axillary 


9. 


t). 

Leaves very unequal-sided at the base ... 


12.' 

€unia. 


Leaf-base symmetrical or nearly so 


7. 


7.' 

Basal nerves 5 — 7 


17. 

RQ'-a^hurghil, 


Basal nerves 3 ... ... 


8. 


8 

Leaves 3 — 6 inches long, entire 


19. 

glomerata. 


Leaves 5 — 12 inches long, toothed 


18. 

pomifera. 

9. 

Leaves scabrous on one or both' sides ... 


10. 



Leaves not scabrous on either side 


11. 


10. 

Leaves rough on both surfaces, glabrous 


9. 

clavata. 


Leaves only rough on the lower surface, glabrous ... 

1. 

gibhosa: 


Leaves only rough on the upper surface, pubescent... 

15. 

palmata. 

• 11. 

.Petiole *5 inch long or less ... 


.4. 

retusa. 


Petiole exceeding *5 inch long 


12. 


L2. 

Pigs pedunculate 


13. 



F^s sessile 


16. 


13. 

Pei^unclss and figs hairy ... 


8.^ 

infectofia. 


Peduncles and figs glabrous ... ... 


14. 


14. 

Leaves 3 — 6 inches broad, broadly ovate 

... 

7. 

Arnottiana, 


Leaves less than 3 inches broad, lanceolate 

... 

15. 


15. 

Lateral nerves nearly straight. Tip rather abrupt- 




ly acuminate 

... 

3. 

glaherrima. 


Lateral nerves arcuate. Tip gradually acuminate ... 

10. 

nemo rails. 

16. 

Leaves obtuse or shortly acuminate. Pigs white, 




pink or red when ripe 

... 

17. 



Leaves caudate acuminate. P’igs purplish-black when 




ripe . ... ■ 

... 

18. 


. 17. 

Pigs ‘25 — *35 inch diameter, white or pink 

when 




ripe : ... ■■ ... " 

... 

8. 

injector la. 


Pigs *5 — *7 inch diameter, red when ripe 


2. 

bengaleyms. 

L8. 

Acumen less than 1 inch long. Lateral nerves 

6 — 9 




pairs including the basal ... 


5. 

Piiimphii. 


Acumen 1 — 3 inches long. Lateral nerves 

8—12 




pairs including the basal 


6. 

religlosa. 

i. 

Ficus gibbosa, Blume.—Ati evergreen 

shrub 

or small 


usually epiphytic, attaining 40 feet High with stem up to 6 inches diame- 
ter. Bark pale greenish-brown or ashy, with or without very minute 
scattered lenticels, smooth. Blaze *2 inch, white or yellowish mottled 
with'^pale orange, juice milky. Leaves alternate, 4 — 9 by 1*75 — 4 inches, 
elliptic oblong or sub-obovate, often unequal-sided, entire or sinuate, 
thinh coriaceous, glabrous and dark glossy green above (not scabrid), 
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glabrous pale and scaberulous beneath; base usually acute and uneven; 
lateral nerves 6—8 pairs including a strong obliquely ascending basal 
pair, prominent beneath. Petiole '2— '8 inch long. Pigs '4-' 5 inch 
long, obovoid, greenish-or orange-yellow, without ba#al bracts, clothed 
with short scabrid hairs, stalked, solitary or in pairs, axillary. Peduncles 
■l-’2 inch long. 

Occurs throughout ^the subhimalayan tract and outer hill ranges up to 2,000 feet, 
r Fairly common. In ravines I have found it growing on boulders and not epiphytic. 
The species here described is var. cus'gidifera. King. Figs ripen January — ^March. 

2. Ficus bengalensis, Linn, Vern. Bar or Bargat, Gen. Ban, 
A. Eng. The’ Banyan. — K large evergreen tree producing numerous 
serial roots from the branches which if they reach the ground thicken 
rapidly and form supports to the crown. Bark dark grey, smooth. 
Blaze '4 — *8 inch, hard outside, fibrous inside, pale yellow mottled 
with orange, sometimes with pink streaks, exuding a milky juice. 

. Young parts softly pubescent. Leaves alternate, 4 — 8 by 2= — 5 
inches, ovate or elliptic, entire, obtuse, coriaceous, dark glossy green 
above, base rounded subcordate or sliglitl}?- narrowed and 3 — 7-ner^^ed, 
lateral nerves 4 — 7 pairs pronjinent beneath and joined within the 
margin by loops, reticulations prominent beneath. Petiole *5 — 2 inches 
long, stout, not jointed to the blade. Stipules ’7 — 1 inch Ipng, coria- 
ceous. Figs *6~* 7 inch diameter, supported by 3 rounded b.'gicts, sessile, 
in axillary pairs, globose, puberulous, red when ripe. 

Occurs throughout the area up to 4,000 feef. Very comraon in the subhimalayan 
tract. It is epiphytic when young. Figs ripen October-November and again Apiil-May. 

3* Ficus glaberrima, Blume,—K small glabrous tree up to 4*5 feet 
girth and 40 feet high. Bark pale yellowish-or gTeenishrbrown or pale 
orange, smooth except for the pi'eserice of numerous small circular dark 
brown lenticels which tend to coalesce in either vertical or horizontal 
lines. Blaze ‘25 — ‘5 inch, fibrous, uniformly pink or white more or less 
banded with pinkish-brown outside, exuding a milky juice. Leaves 
alternate, 4 — 8 by, 1*5 — 3 inches,, elliptic-oblong or ovate-lanceolate, 
rather abruptly blunt-acuminate, entire, base rounded or acute, subcoria- 
ceous, dark glossy gTeen above, pale beneath ; lateral nerves 8 — 12 pairs 
including the rather strong and obliquely ascending tfasal pair, nearly 
straight, joined by loops within the margin. Petiole *5 — 1*75 inches 
long. Stipules *5 inch long. Pigs *4-*5 inch long, supported by 3 basal 
bracts, stalked, axillary, solitary or in pairs, obovoid, orange or red when 
ripe. Peduncles *2 — *5 inch long. 

Occurs throughout the subhimalayan tract and outermost hill ranges between 1,000 
and 2,500 feet. Bather scarce. Usually in, shady ravines. Figs ripen February — i^)rii. 

Ficus ' retusa, Linn, — medium-sized evergreen glabrous tree 
up to 12 feet girth and 65 feet high, with dense umbrageous crown. 
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Twigs ■ leather slender. Bark smooth, : pale pale brown wdth 

numerous small circular paler lenticels more or less ariTiiiged in short 
transverse lines. Blaze *25— ‘5 inch, very hard, fibrous towards the 
interior, pink insiile orange outside, exuding copious millvy juice. Leaves 
alternate, 2 — 4*5 by 1-2 inches, elliptic elliptic-ovate or obovate, acute 
or bluntljr short-acuminate, entire, base obtuse or acute, thickly coriace- 
ous, smooth and glossy on both surfaces, dark green above ; lateral nerves 
about 10—15 pairs, very indistinct, parallel, joined within the niorgin, * 
the lowest pair basal stronger and ascending obliquely. Petiole ‘2 — *5 
inch long. Stipules ‘4 inch long. Figs *4- *5 inch diameler, supported 
by 3 broadly ovate bmcts, sessile, arxillary, solitary or in pairs, depressed- 
globose, pale orange-yellow^ often tinged purple wdien fully ripe. 

Occurs in the subhimalayan tract and outermost hill Tanges up to 8,000 feet 
elevation. Fairly common, often associated with sal. It is usually epiphytic when young. 
The branches occasionally produce aerial roo's as in F. heagalensis. Figs ripen Feb- 
ruary — April and again August. 

5. Ficiis RumpMi, Blume. Verii. Kahdm, SG-.— A medium- 
sized or large deciduous glabrous tree up to 11 feet girth and 90 feet 
high. Bark pAle greenish-gTey or greenishr-browm, quite smooth, some- 
times with horizontal wrinkles, and with numerous small dark circular 
lenticels. ^Blaze *3— ‘6 inch, variable, often pale orange or bright 
pinkish VTfth or without orange bands, very hard, an innermost layer 
white or pink and very fibrous, exuding a milky juice. Leaves alternate, 

4 — 7 by 2*75 — 4 inches, broadly ovate, acuminate, the acumen less than 
1 inch long, entire, undulate, base cuneate or truncate, usually slightly 
narrowed tow^ards the petiole, subcoriaceous, glossy on both surfaces, 
base 3 — 5-nerved, the second pair usually from a little above the base ; 
lateral nerves 6 — 9 pairs including the basal, joined within the margin 
by loops. Petiole 1*75 — 3*5 inches long, slightly flattened above. 
Stipules *5^ — 1 inch long. Pigs *5 — *8 inch diameter, - supported by 3 
rounded bracts, one of which is deeply 2-Iobed, sessile, in axillary pair’s, 
globose,' pilrplish-black with paler dots when ripe. 

Occurs throughout the area up to 4,000 feet. Very common in the Bliahar^ where 
it is frequently associated with saT. Often epiphytic when young. Apt to be mistaken 
for F. feligiosa. Fjgs ripen May — ^July and again November. . 

6. - Ficus reli^iosa, Lmn. Vern. Plpal, Gen. — large dec’duous 
glabrous tree. Bark smooth, very pale pinkish-brown; exfolialing in 
irregular woody scales. Blaze *6’ — ‘9 inch, rather hard outside, very 
fibrous inside, pink or reddish with or without paler bands, turning 
orange-brown on exposure,, exuding a milky juice. Leaves alternate, 

4 — 7* by 2*5 — 4*5 inches, broadly ovate, rather abruptly narrowed into 
a linear-lanceolate acumen 1 — 3 inches long, entire, often sinuate, sub- 
coriaceous, glossy on both surfaces, base rounded or truncate and 
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5 — 7-nerved; lateral nerves 8—12 pairs including the basal, joined within 
the margin by loops. Petiole 3-4 inches long, slender. Stipules minute. 
Pigs '5 inch diameter, supported by 3 'rounded bracts, sessile, in axillary 
pairs, depressed-globose, dark purple when ripe. ♦ 

Probably only indigenous in the subhimalayan tract and outermost hill ranges up 
to 4,000 feet, but planted up to 5,000 feet throughout the hills. Bather scarce in the 
wild state. Often epiphytic when young. Figs ripen October-November and •again April- 

,^:,„.May., . , 

7* Ficis Amottlana, Miq—An evergreen glabrous shrub or small 
tree lip to 4 feet girth and 25 feet high. Bark pale pinkish-or yellow-- 
ish-brown, roughish, lehticellate, exfoliating in irregular woody siales. 
Blaze ‘25 — *35 inch, hard, somewhat fibrous, pinkish-brown usually 
mottled or streaked with reddish-brown towards the exterior, exuding a 
milky juice. Young shoots smooth with a deciduous glaucous bloom. 
Young shoots and leaves, stipules and petioles often bright pink. Leaves 
alternate, 3*5 — 8 by 3 — 6 inches, broadly ovate, gradually narrowed to 
a short blunt acumen or sometimes bluntly acute, entire, base more or 
less deeply cordate, never narrowed into the petiole and 5 — 7-nerved, 
subcoriaceous, rather dark glossy green above, with paler main nerves; 
lateral nerves 8 — 10 pairs including the basal, joined by loops within the 
margin. Petiole 1*5 — 5*5 inches long, shallowly channelled. Stipules 
1*5 — 2*5 inches long. Pigs *5 — *75 inch diameter, supported ?)y 3 mem- 
branous bracts, axillary, pedunculate, 1 — 4 together, depressed-globose, 
purple with greenish dots when ripe. Peduncles *1 — *3 inch long, stout. 

Occurs throughout the Mils between 1,500 and 4,500 feet. Fairly common on steep 
rocky ground, the stems often wedged into crevices in the rocks. Figs ripen July. 

8. Ficus infectoria, Roxb. Vern. Pilkha^ NG. Pilkhan, H and 
E. Pilak, A. — A deciduous glabrous tree or shrub. Bark smooth or 
slightly rough, pale ashy or dark grey *with silvery portions. Leaves 
alternate, 3*5 — 7 by 1*5 — 3 inches, ovate or oblong, rather abruptly and 
shortly acuminate, entire, often sinuate, subcoriaceous, base rounded 
subcordate or cuneate ; lateral nerves 7 — 10 pah’s including the ba'^al 
pair which is often stronger and obliquely ascending, joined within the 
margin by loops. Petiole 1-2*25 inches long, channelled. Stipules 
about *5 inch long. Figs *25 — *35 inch diameter, saipported by 3 
minute bracts, sessile, axillary, 2 — 4 together, depressed-globose, glab- 
rous, white or pinkish with pinkish-brown dots. 

The plant described above is the typical form which is found througboul; the area 
between 1,000 and 6,500 feet. Very common. In tlie hills it is usnaUv seen as a large 
snbscandent slirnh growing in crevices on steep rocks. Figs ripen May-June and again 
October. 

Var, Lambertiaua, .(.5p. Miq). This has been collected in the Jaspur 
range of the Eamnagar Division, It is distinguished by the larger size 
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of the figs^ *3-* 4 inch diameter,.: which are situated on short pubescent 
peduncles *2-*3 inch long. In the specimens at Delira Dun the figs are 
also densely clothed all over with white tomenliiin. 

.... 9» ...Ficus claffata, Wall. Vern. Chanchari^ Gen.— An eve.rgTeeii 

shrub or small tree. Bark dark reddish-brown, fairly smooth, covered 
with miiiute raised lenticels. Blaze ‘15 inch, yellowish-wliite often 
mottled with pinkish-brown towards the exterior, fibrous towai'cls the 
interior, exuding a thick creamy juice. Twigs scahrid. Leaves alternate 
3*5—7 by 1-2 inches, oblong-lanceolate or oblanceolate, abruptly caudate- 
acuminate, usually with coarse rounded teeth in the upper half, rarely 
entire, glabrous but rough on both surfaces, thinly coriaceous, dull dark 
green above often tinged with yellow/base naiTowed; lateral nerves 
5 — 8 pairs including the lowest obliquely-ascending sub-basal pair, pro- 
minent beneath, joined within the margin, with prominent reticulations 
between. Petiole T — ‘25 inch long. Stipules *3-‘4 inch long. Figs 
‘75 — 1‘25 inches diameter, supported by minute bracts, stalked, axillary, 
solitary rarely paired, obovoid or globose, rough more or less wrinkled 
and warted, yellow or reddish when ripe. Peduncles *l-‘2 inch long. ■ 

Occurs tlirou<?1iout the area between 1,500 and 5,000 feefc. Common on steep 
rocky ground especially in ravines. Often cultivated for fodder. Figs ripen May- June 
and again OJtobei;. 

10* Ffeus ,Mspid?t,. Lmn. Vern. Totmf/u, E. — A small evergreen 
tree up to 3 feet girth and 20 feet high. Bark pale ashy or greenish- 
grey, smooth and often horizontally wrinkled. Blaze *25 — *5 inch, not 
or scarcely fibrous, pink or pinkish-brown usually with a few whiti& 
streaks, exuding a milky juice. Twigs hollow. Leaves opposite or 
rarely alternate,, rather variable in size, usually 5 — 10 by 2 — 5 inches, 
broadly . ovate .or obovate-oblong, acute or shortly-acuminate, usually 
toothed, scahrid and hairy on both surfaces, dull dark green above pale 
beneath, base cuneate rounded or subcordate ; lateral nerves 5 — 8 pairs 
prominent beneath. Petiole ‘5 — 3 inches long. Stipules ‘5 inch long, 
ovate-lanceolate. Figs, clustered on stout leafless branches up to about 
2 feet long from the main stem or larger branches or on young plants 
axillary; mch, diameter, ovoid, hispid, supported by 3 small bracts 
and sometimes bearing small brown scales on the surface, yellow when 
ripe. Peduncles ‘2 — *6 inch long. 

Occurs throughout the subhimalayan tract and central and outer hill ranges up to 
3,500 feet. Fairly common along the base of the hills. Figs ripen July,. 

11/ Ficus laminosa, Hardw, Syn. F’ saemocarpa, Miq.— An 
evergreen shrub with erect or suberect stems 1 — 4 feet high and up to 3 
inches diameter. Bark reddish-brown, smooth. Blaze less than T 
inch, pinkish, fibrous, tardily exuding a milky jilice. Young shoots hairy. 
.|jgaves opposite, crowded at the ends of the branches, 3*5 — 7 by 
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*75 — 1*75 inches, narro'^'ly oblanceolate, acuminate, entire, ' base 
narrowed, more or less hairy on both surfaces when young especially 
on the nerves beneath, giabrescent wdien mature or with scattered pale 
brown adpressed hairs above and on the nerves bei?eath, dark glossy 
green above, usually somewhat scabrid beneath; main lateral nerves 
6 — 10 pairs arcuate, including a weak ascending basal pair. Petiole 
*3 — 1*3 inches long. Stipules ‘3 — ‘5 inch long, persistent. Pigs ;8 — 1*4 
inches diameter, with scattered bracts near the base, Malked, solitary 
and axillary or in short leafless panicles from the old wood, subglobose, 
hispid, yellowish-green when ripe with pale raised dots and 8 — 10 longi- 
tudinal, ribs. Peduncles *16 — *3 inch long. 

Occurs throughout the suhhimalayan tract and central and outer hill ranges. 
Bairly common. It is found on the banks of streams and often in the crevices of partially 
submerged rocks. The spreading stems root adventitiously and may become half buried 
in sand and shingle. Bigs ripen January-Behruary and probably again July. 

42. Ficus Cunia, Bnch,-Ham, Vern. Khaina or Kliunia, Gen. — 
A small or medium-sized evergreen or subdeciduous tree up to 5 feet' 
girth and 40 feet high. Bark reddish-brown, roughish, exfoliating^ in 
irregular woody strips and scales. Blaze *3 — *5 inch, rather hard, pink 
sometimes with yellowish bands, exuding a creamy yellow Juice. Young 
shoots pubescent. Leaves alternate, very variable in size, usually 5 — 8 
by 2-3 inches, usually elliptic or oblong-lanceolate, aeuminatl- entire or 
serrate, coriaceous, dark glossy green above, scabrid on both surfaces br 
pubescent beneath, occasionally smooth above, base very unequal, one 
side 'with a 3-4-nerved rounded lobe; lateral nerves 9 — 14 pairs, promi- 
nent. Petiole *2 — ‘6 inch long, stout, scabrid. Stipules *7 — 1*7 inches 
long. Figs in pairs or small clusters, on leafless scaly shoots up to 12 
feet long and 2 inches diameter from the larger branches or from the 
main stem near the base, shortly pedunculate, *4 — *8 inch fliameter, 
globose or pyriform, pinkish or greenish-yellow when ripe. 

Occurs throughout the area up to 4,000 feet. Common, often on ihe banlcs cf 
streams or on steep rocky ground. Figs ripen July — September. 

43. Ficus scandsns, Roxh, Vern. Beduli, G, E and K.— An 
extensive evergreen climber w.ith stems up to 6 ine.hes diameter and 40 
feet high, adhering closely to it^ support by means of acTventitious roots, 
and giving off reproductive side branches 2 — 4 feet long. Bark pale 
ashy or silvery. brown, fairly smooth with numerous small raised lenti- 
cels often arrauged in transverse lines. Blaze *36 — 1 inch, rather hard, 
bright pink or deep purplish-red, exuding milky juice . Young shoots 
pubescent. Leaves alternate, on reproductive shoots 2*5 — 5 by 1*76 — 3 
ifaches, ovate or elliptic, acute, entire, very coriaceous, glabrous, quite 
smooth, and rather glossy 'above, base rounded or narrowed ; lateral- 
nerves pairs, arcuate, prominent beneath, Joined within the margin, 
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the basal pair strong. Petiole ’3—1 inch long. Stipules "25 inch long. 
Pigs inch diameter, supported by 3 ovate bracts, axillary, solitary 
or in pairs, globose or ovoid, orange-yellow or pinkish with distant pa’e 
dots when ripe, feduncle ‘S— -'6 inch long. 

Occurs throughout the hills between 1,600 aucl 3,000 feet. Common. Growing 
equally- on » trees and on precipitous rocks in ravines, soroetiiues creeping over the grouini 
Figs ripen ^’ebruary-— April. 

If. Ficus fo¥eolata, Wall, Vern. Beduli^ Cx, E and E. — K - 
fairly extensive evergreen climber with stems rip to 2 inches diameter 
and 50 feet high, adhering closely to its support by means adventitious 
roots and giving off reproductive side branches 2 — 5 feet long. Bark 
pale or dark brown often reddish, slightly rough owing to mimeroiis 
small circular raised lenticels. Blaze ‘2— ‘35 inch, white or pink closely 
mottled and streaked darker, exuding a milky juice. Young shoots and 
twigs rusty-pubescent. Ticaves alternate, variable in size, on reproduc- 
tive shoots usually 3-— 7 by 1*5~2‘5 inches, ovate elliptic or oblong, 
acuminate, entire, base rounded or ciineate, thinly coriaceous, glabrous 
abcp^e, more or less rusty-pubescent beneath especially on the nerves, 
shining dark green above, with conspicuous raised reticulate venatmn 
beneath; lateral nerves 6—10 pairs including the strong basal pair, 
prominent |beneath. Leaves on sterile shoots often only 1—1*5 inches 
long. Petiole ‘3 — ^1*2 inches long, msty-pubescent. Stipules up to 
*5 inch long. Pigs ‘6 — ‘75 inch diameter, supported by 3 ovate bracts, 
axillary, ’Solitary, globose, glaucous, sparsely rusty-hairy, purple when 
ripe. Peduncle *1 — *5 inch long. 

Occurs tbrougbout ’the bills between 2,000 and 7,500 feet. “Very common. Growing 
equally on trees and on precipitous rocks, usually in sbady moist ravines, frequency 
creeping over tbe ground. Eigs ripen March- April. 

IS. ’Ficus palmata,. Forsk. Vern. Bedu, Gen. — ^A, small decidu- 
ous or subdeciduous tree up to 5*5 feet girth and 40 feet high with slicrt; 
bole and rounded crown. Bark pale sometimes silvery grey, smo'^th, 
lenticellate. Young parts tomentose or pubescent. Leaves alternate, 
rather variable, usually 3 — 6 by 2*5 — 5 inches, orbicular or broadly 
ovate, rounded Qr acute, crenate-dentate, often deeply lobed on young 
plants, base rounded or cordate, scabrous and dull green above, pubes- 
cent Or softly tomentose beneath with conspicuous pale venation ; lateral 
nerves 4 — 6 pairs including the strong basal pair. Petiole l-2‘5 inches 
long. Stipules *3— ‘5 inch long. Pigs ‘5—1 inch diameter, supported 
by 3 or more deciduous bracts, axillary, solitary or in pairs, pyriform, 
dark^purple or sometimes pink when ripe. Peduncle ‘5 — 1 inch long. 

Occurs tbrougbout tbe area up to 6,000 feet. Common in open, places, especially 
along tbe banks of streams and rivers. Frequently cultivated in tbe bills both for ^ts 
fodder and ripen June — ^August, 
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: /16^ *Ficis nemoialis, . Wall. “ Vem; ■. "ThelM,/'NG-.~A small ' suB- 
deciduoiis glabrous tree up to 4'5 feet girth and 35 feet high. Bark grey 
or reddish-brown, smooth, lenticella-te. Blaze ‘25— ‘35 inch, hard, pale 
yellow mottled with brown or orange, exuding a mijky juice. Leaves 
alternate, 4‘5 — 10 by 1*25— 2*5 inches, lanceolate or elliptic-lanceolate, 
narrow^ed to a long acumen, entire, membranous, base acute ; lateral 
nerves 10 — 14 pairs including a weak obliquely ascending Basal pair, 
arcuate, slender; reticulations dark-coloured, conspicuous on the lower 
surface. Petiole ‘6 — 1’7 inches long.; Stipules ‘4— ’75 inch long. Pigs 
‘3 inch diameter, supported by 3 connate bracts, axillary, solitary or in 
pairs, subglobose, reddish when ripe. Peduncle *2 — ‘4 inch long. 

Occnrs throtigbont the hills between 4,000 and 6,500 feet. Fairly common, nsiia..’ly 
in oak forest. Often cultivated for its fodder. Young leaves pinkish, the pink on the 
petioles and midrib beneath often persisting when the leaves are mature. Figs ripen 
April and again October -liToyember. The species here described is var. Fieldingn, Miq. 

Ficus. Eoxburghii, Wall Vern. Ttmla, Gr. Timul, A. — :A 
small evergreen or nearly evergreen tree up to 4 feet girth and 35 feet 
high. Bark grey or pinkish-brown, smooth or somewhat rough, exfoliat- 
ing in small woody scales. Blaze *3 — ‘7 inch, not or shortly fibrous, 
deep pink exuding a milky juice. Twigs with large pith, rarely Hollow. 
Leaves alternate, 4 — 10 by 3 — 8 inches or sometimes larger, broadly 
ovate or rounded, usually acute, entire (often crenate-serrate. mi young or 
mutilated plants), subcoriaceous, dark gi‘een smooth, and* glabrous or 
nearly so above,- softly pubescent beneath, base usually deeply cordate 
and 5 — 7-iierved; lateral nerves 3-4 pairs aboye the basal, joined by 
almost straight parallel transverse veins. Petiole 1 — 8 inches long. 
Stipules ‘6—1 inch long, ovate-lanceolate. Pigs in clusters on short 
thick leafless branches on the main stem often near the ground or on the 
larger branches, up to 3 inches across and 2 inches long, supported by 
3* ovate or triangular bracts, pjrriform, purplish-orange or pink when 
ripe. Peduncles *7 — 1*7 inches long. 

Occurs throughout the hills between 1,600 and 5,500 feet. Common on hot 
southern aspects, especially in chir forests. Often cultivated for its fodder and fruit. 
Figs ripen April — August. ' ' - * 

18. Ficus pomifera, Wall. Vern. Gwal-tinila. G-.— An ever- 
green shrub or small tree with stems attaining 15 feet high and 3 feet 
girth. Bark reddish-brown sometimes a deep reddish, smooth. Blaze 
•‘2—5 inch, rather hard, not or shortly fibrous, pinkish or reddish often 
streaked paler, exuding a milky juice. Twigs often hollow when young. 
Young shoots puberulous. Leaves alternate, variable in size, usually 
5—12 by 2-5-6 inches, narrowly ovate, elliptic or oblong, irregularly and 
distantly toothed, glabrous and dark rather glossy green above, more or 
less pubemlous beneath, base rounded or slightly cordate and 3-nerved 
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sometimes Avitli a ?ery ' weak 'additiGiial pair below; lateral nerves 4~8 
pairs including tlie''basal, promment beneath* Petiole 1—5*5 inches long* 
'Stipules *5— ‘76 inch long, ovate-lanceolate. Figs in cluFters cai short 
thick leafless braftches sitimted on the main stem from groum] ievel 
upwards and on the main branches,. *5—1 inch diameter, supported l.)y 8 
basal bracis, depressed-globose, more or. less pubescent, pink or redcivsh 
■with pale tubercular spots when ripe. Peduncles *3 — 1*5 inches long. 

Has been Gollccted in the Korth and South Garli’vval and Xalni Tai -uiieie it 

occurs up to 5,000 feet along the Iniiiks of streams, but is rather scarce. Hero it i i foiio. J 
as a shrub, only 2— 4 feet high, with the stems usually tightly: wedged into rock crevices. 
In the Dun however it attains the dimensions of a small tree end is h-und in sw:in.;py 
ic.calities. The stem is seldom entirely erect, the low^er portion Bcunctimes s])rcading in 
ar: irregular fashion along the ground surface for a distance up to bO feet. In ilm i'un 
is found at 1,000 feet elevation. This plant had not till recently been recorded wtst vt 
Bikhim, w'here according to Dr. King it attains much larger dimensions. Figs ripen 
November- December, and again May* June. 

19. Ficus glomemta, Roxb. . Vem. . Gular^ Gen.— A large decid-' 
uous tree up to 15 feet girth and 90 feet high. Base of stem usually 
deejily buttressed.’ Bark smooth, pale yellowish-or greenish-biwwn, 
often much darker and roughish on very old trees, exfoliating in irregular 
woody plates. Blaze ‘4— *7 inch, rather hard, not or slightly fibrous 
towards th^ interior, pale yellow streaked with pink or uniformly blight 
reddish turfling orange-brown on exposure, exuding milky juice. Leaves 
alternate, 3 — 6 by 1*5 — 2*75 inches, ovate or elliptic-ovate, tapering to 
a rather blunt point, entire, glabrous on both surfaces wFen" mature, 

^ base usually rounded sometimes acute ; lateral nerves 6 — 7 pairs includ- 
ing the rather strong basal pair. Petiole 1-2 inches long. Stipules 
* 3 — *8 ixich long, ovate-lanceolate. Figs on stout leafless branches up to 
2 feet long, issuing from the stem and larger branches, rarely axillary, 

1 — 1*75 inches diameter, globose or pyriform, supported by 3 small 
bracts, orange or pink when ripe. Peduncles *3 — 1 inch long. 

Occur, ^5 in the siibhimalayan tract and outer hill ranges up to 8,000 feet. Common 
in moist Iccalit'es and bordering streams. I have measured a tree at Gola Tappar in 
the Debra Dun, wliicli w'as 40 feet girtli round the buttresses at 6 feet from the ground. 
Figs ripen Mnrcli-Aprh and again July- August. 

• 5. STEEBLTJS, Lour. 

Trees or shrubs. Leaves alternate, scabrid, penninerv'ed or sub-8- 
nei*ved at base ; stipules small. Flowers usually dioecious ; males in 
''pedunculate heads, axillary and from the leaf-scars; females solitary or 

2 — 4 together, axillary, peduneled, bracteate. Male perianth-segments 
4, connate’ at the base, imbricate ; stamens 4; pistillode dilated at the 
top. kemale perianth-segments free, imbricate, embracing the ovary; 
style 2-fid. Fruit with a membranous br thinly coriaceous pericarp 
enclosed in the fleshy perianth. 
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Stfebtas asper. Lour . — small mucli-braiiclied evargreen tre^^ up 
to 5 feet girth and 40 feet high. Stem often short and gnarled. Bark 
pale bluish-grey or slivery brown, quite smooth, lenticehate, exfoliating 
in small thick woody scales. Blaze ‘3 — ‘6 inch, v«ry fibrous, pale 
yellow turning a dirty orange-brown on exposure, exuding a cieamy 
sticky juice. Twigs reddish-brown K\ith scabrous rusty piibescence. 
Leaves 1*5 — 4 by 1—1*5 inches, rhomboid-elliptic obovate cr elliptic- 
oblong, acute or shortly and abruptly acuminate, more or less sinuate or 
crenate, scabrid on both surfaces” but especially beneath; lateral nerves 
4 — 7 pairs, prominent beneath, joined by intramarginal loops. Petiole 
*05 — *15 inch long. Blowers dioecious, axillary. Male flowers ]:ale 
yellowish-green, in globose pedunculate heads *3 inch diameter. Ped- 
uncles 1 — 4 together, *3— ‘5 inch long. Female flowers solitary, incon- 
spicuous, long-peduncled. Peduncles 1 — 4 together, *2 — ‘5 inch lorg. 
Fruit a l-seeded berry, *2 inch diameter, yellow when ripe, loosely en- 
closed by the enlarged perianth. 

Occurs alon^ the subhimalayan tract up to 1,500 feet. P airly common, usually 
in opsn dry miscellaneous forests. Flowers : March-April. 
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Trees, often strongly aromatic. Leaves alternate, pinnate; stipules 
none. Flowers unisexual, monoecioos. Male flowers in pendnloiis 
catkin-like spikes; stamens 2 or more, nearly sessile, inFerted on tliG 
upper surface of a bract which bears on its edge 2 — 6 niembranous peri- 
anth-lobes. Female flowers in many-or fe'w-flow^ered spikes, bracteate ; 
calyx adnate to the 1-celled ovary, limb minutely 4»tootlied ; petals 
minute or none; ovule solitary; style short, 2-fid, Fruit a drupe or nut. 

Female flowers 1—3 in a terminal spike. Fruit not 

attached to a wing-like bract ... ... 1. Juglans. 

Female flowers in long pendulous ' lateral spikes. Fruit 

attached to a wing-like 3-lobed bract ’ ... ... 2. Eng Bihar Alia. 

1. JUG-LANS, Linn, 

• Trees. Leaves imparipinnate. Male catkins: perianth 5^6-lobed, 
adnate to the inner side of the bract ; stamens 10 — 40 in twm or more 
rows. Female spikes short, terminal, few-flow^ered. Calyx cup-shaped, 
villous, Soothed at the apex. Petals 4, minute. Style short; stigmas 
2. Nut o^ten irregularly wrinkled and pitted. 

Jnglans re^ia, Linn. Vern. Earaunt or AWior, G. Akrot Gen. — 
Eng. Walnut. — large deciduous tree up to 12 feet girth and 110 feet 
high, old stems usually irregularly fluted. Bark pale or dark grey, rough, 
with deep vertical furrows 1*5 — 3 inches apart, exfoliating in wmody 
scales. Blaze '75 — 1*25 inches, fibrous, yellowdsh turning orange on 
exposure. Young shoots tomentose. Leaves 6 — 15 inches long, more 
or less tomentose when quite young. Leaflets 5 — 9, rarely 13, the 
terminal largest, 3 — 8 by 1*5 — 4 inches, variable in shape, elliptic to 
oblong-lanceolate, acute or acuminate, usually entire, glabrous or pubes- 
cent along the nerves beneath, the lateral leaflets oppoMte or subop- 
posite, sessile or snbsessile. Male catkins lateral on the shoots of the 
previous year, 2 — 5 inches long. Female flowers 1 — 3, sessile, in a 
short terminal spike; calyx-tube *25 inch long, obscurely 4-toothed; 
petals green. Drupe 1*25 — 1*75 inches long, globose or ovoid, pubescent, 
green often tinged with pink; pericarp leathery and aromatic enclo’ing 
a large 2-valved rugose nut. 

Occurs throupfhout the hills between 5,500 and 9.000 feet. Common on the inner 
ranges in mixed deciduous forests oi Ulmus^ Celtis, Populus, Acer and AesculitB, usually 
on deep moist soils. The leaves are characteristically aromatic. Close to a temple at 
Waduk in North Garhwal, I have measured a stem 20 feet girth at breast height, brit 
it was hollow, Flowers : February— April. Fruit : October-November, 
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2. ENGELHAEDTIA, Leschen. 

Trees. Male spikes lateral, simple or branched, erect or pendulous. 
Perianth connate with the simple lobed or laciniate ^bracts or scales. 
Stamens 4 — 12, on the bracts or scales. Female spikes pendulous. 
Calyx adnate to the ovary and sessile on a 3-4-lobed bract ; limb 4-lobed 
or-toothed. Petals 0. Stigmas 2. Fruit a small globose nut, adnate 
to the much-enlarged scarious 3-Iobed reticulately-nerved brack, with 
.midlobe exceeding the lateral. 

Engelhardtia Colebrookiana, LindZ, Vern. GadJi-mahwa, G. 
Garmdlu, A . — A small subdeciduous tree up to 7 feet girth and 40 feet 
high. Bark dark brown or blackish sometimes ashy in parts, somewhat 
rough. Branches smooth, pale grey. Blaze ’75 inch, soft and 
fibrous, pinkish to deep claret-red. Young shoots tomentose. Leaves 
usually paripiunate by the atertion of the terminal leaflet, 9 — 15 inches 
long. -Leaflets 3 — 5 pairs, opposite or subopposite, 4 — 8 by 1’5 — 3 
inches, the lowest pairs often much smaller, elliptic or oblong, usually 
obtuse, entire, base -very unequal, subcoriaceous, dark glossy green afid 
glabrous or sparsely hairy above, softly tomentose or' glabrous beneath 
when mature. Petioles 0 — ■’4 inch long. Eachis much swollen at the 
base. Male spikes 3 — 5 inches long, solitary or 3 — 5 together, ^arranged 
racemosely on a rachis up to 1 inch long ; perianth of 4-5 obtong scales 
attached to a more or less 3-lobed bract. Female spikes 2 — 6 inches 
long, pedunculate, solitary or' terminating the racemes of male spikes ; 
bracts unequally 3-lobed enclosing the base of the calyx. Fra'ting 
spikes 4 — ^12 inches long. Nut '2 inch diameter, globose, coriaceous; 
the adnate bract densely tomentose at the ba,se. 

Occurs throughout the hills between 2,000 and 7,000 feet. Very common in dry 
deciduous forests of the outer ranges and frequently associated with chir. In the 
commoner form the leaves are persisfently hairy even when mature; the form which has 
leaves which are glabrous when mature has been collected .in the Haldwani Divisit n and 
is probably indentical with E, spicatay Blume. Flowers : March-May. Fruit : June. 
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LXXXIV.-MYRICACE.^:. ; 

Tregs or shrubs, aromatic and glandular. Leaves alternate; stipules 
none. Plowers unisexual, in cylindric bracteate catkin-like spikes, the 
male spikes sometimes fascicled or panicled, the female always solitary, 
occasionally a few female flo’wers at the top of the male spikes. Perianth 
none. Male flowers often surrounded by 2 or more bracts; stamens 

2 — 16, usually 4 ; filaments short, free or connate. Pernale flowers 2-4- 
bracteate; ovary bicarpellary, 1-celled; ovule solitary; style 2-fid. Fruit 
a small, succulent, resinous or w^axy dnipe ; eiidocarp hard. 

MYEICA, Linn. 

Characters of the family. 

Myrica Nagi, Thunh, Vern. Kdphal, Gen. — A small evergreen 
tr?e up to 5 feet girth and 40 feet high. Bark dark brown or blackish, 
rather rough, exfoliating in irregular small woody scales. Blaze '6 — 
inch, soft not fibrous, deep reddish-brown often with paler streaks, 
juice turaing dark purple on the blade of a knife. Young shoots, 
petioles, afld inflorescence brown-tomentose. Leaves 4 — 8 by 1’2 — ^2 
inches, oblanceolate or oblanceolate-oblong, acute, entire, nndulate, base 
gradually narrowed, coriaceous,, glabrous or nearly so when mature, dark 
green above, rather glossy on both surfaces, dotted beneath with minute 
resin dots ; lateral nerves 10 — 16 pairs with small ones betw^een. Petiole 
*2 — *5 inch long. Male spikes ‘3 — *5 inch long, arranged racemosely on 
a common axillary stalk 1*5 — 4 inches long; bracts orbicular; stamens 

3 — 6. Female spikes axillary, erect, ‘5 — 1 inch long. Drupe ’4 inch 
long, ellipsoid, scaly, succulent, red when ripe. 

Occurs throughout the hills between 6,000 and 7,000 feet. Common especially in 
forests of Quercus incana, or in mixed forests of oak and chir. Leaves of young plants or 
on coppice shoots are often serrate. Flowers : August — October. Fruit : May- June. 
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LXXXV.— BETULACE.:E. . 

Trees or shrubs. Leaves alteniate./ siniple/ decidiioiis. B'ud- scales 
stipiilar, usually caducous. Flowers usually appeariiig before the leaves? 
diclinous*and monoecious. Perianth present in flowers of only one sex; 
simple v/hen present, free or connate. Male flowers in dense compound^ 
catkin-like spikes. Stamens 2 — 10; filaments often dividing into two, 
each branch bearing 1 anther-cell. Female flowers in small often minute 
catkins or spikes. Carpels 2. Ovary saib-inferior, after fertilisation 
usually more or less completely 2-3-eelled, ovules L2 in each cell. Styles 
2. Fruit usimlly a nut, winged or enclosed in the enlarged herbaceous 
bracts. 

I. — Bracts of tlie fruiting spike forming a woody cone ... 1. 

II. — ^Bracts of the fruiting spike not forming a cone. 

1. Bracts not greatly enlarged in fruit. Nut with 

2 small membranous wings ... ... 2. 

2. Bracts greatly enlarged in fruit. 

(a) Nut small, adnate to the base of a large reti- 
culate wing-like bract ... ... 3. 

• (6) Nut rather large, enclosed in a sheathing 

♦ bracteole ... ... 4. 

1. ALXUS, Lmn. (The Alders.) 

Deciduous trees. Male flowers in pendulous catkins ; bracts 3- 
flowered, with usually 4 bracteoles adnate to each bract; perianth-seg- 
ments 4; stamens 4, opposite to the segments, anthers sub-sessile . 
Female flowers in short erect spikes; ovaries 2 in the axil of each bract, 
ea^h wdth 2 bracteoles, 2-celled; ovules 1 in each cell. Fruiting spike a 
small woody cone composed of the persistent bracts between which are 
the small 1-seeded nuts ; nuts narrowly winged or margined. 

Mnui nepalensis, D. Don. Vern. Uus^ Gen. Ust, XG.— A large 
deciduous or subdeciduous tree up to 11 feet girth and 95 feet high. 
Bark of poles smooth, green or grey, often with yellowish patches and 
short raised horizontal lenticels; of old stems rough, dark brown, often 
with pale ashy patches. Blaze 1 — 1*5 inches.,, pinkish-or reddish-brown, 
containing numerous sclerotic pieces. Young shoots usually pubescent. 
Leaves 4^6 by 2 — 4 inches, elliptic, apex rounded acute or abruptly 
short-acaminate, entire or sinuate, rarely serrulate, base rounded or 
narrowed, pubescent along the nerves beneath when young, usually 
gkucescent and with minute resinous dots; lateral nerves 6 — ^15 pairs, 
curving upwards and anastoraosing wdthin the margin. Petiole '4 7 


Ahms. 

Betula. 

Carpinus, 

Goryhs. 
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inch long. Male catkins 5 — ^10 inches long, in large terminal panicles. 
Eemale spikes '3 inch long, in axillary racemes of 5-6, rarely solitary. 
Cones ’o— '8 inch long, apparently in panicles owing to' the fall of the 
leaves. 

Occurs througlioufc the hills between 4,000 and 9,000 feet. Very common. Some- 
times found growing sporadically on the dryest southern aspects but more usually cn 
boulder or shingle beds bordering large streams, and in such situations it often forms 
gregarious patches. Flowers ; October-November. « 

Alnus nifMa, Endl. is found to the w^est of our area and has been planted near 
,^lmora. It differs from ^4. nepalensis in the shape of the leaves which are narrowed 
from about the middle to the apex, moreover the lateral nerves or their branches run to 
the margin of the leaf instead of anastomosing within the margin. 

2. BETULA, Linn, {The Birches,) 

Deciduous shrufes or trees ; Mrk peeling off in thin papery strips at 
least on young stems. Leaves serrate. Male flowers in pendulous 
.catkins; bracts peltate with usually 3 bibracteolate flowers; perianth- 
segments 2 — 4 ; stamens 2 ; filaments forked, separating the anther-cells. 
Eemale flowers in erect or pendulous spikes ; bracts imbricate ; bracteoles 
2, adnate to the bract which thus appears 3-lobed; ovary 2-celled, co 2 ?a- 
pressed, usually 3 ovaries in the axil of each 3-Iobed bract; ovules 1 in 
each cell. Eruiting spike of deciduous 3-lobed scales and winged or 
margined nuts. 

Lateral nerves 7 — 9 pairs. When young petioles silky « 

and leaves sticky, the former soon becoming glabrous. . 

Female spikes solitary ... ... ... 1. utilis. 

Lateral nerves 9 — 12 pairs. When young petioles and 
midrib tomentose. Female s;pikes usually in clusters 
of 2-3 ... ... ... 2. alnoides, 

1. Betula utilis, D, [Don, Vern. Bhuj, Gen. Blwj-pattar, A.— 
A small deciduous tree up to 8 feet girth and 65 feet high. Bark white 
or silvery grey with conspicuous long horizontal lenticels, peeling off in 
papery layers. Twigs dotted with yellow resinous drops. Young shoots, 
petioles and leaves silky, soon becoming glabrous. Leaves 2 — 4 inches 
long, ovate, acute, sharply and irregularly serrate, base broadly cuneate 
or rounded rarely subcordate, sticky when young with yellow resinous 
scales; lateral, nerves 7 — 9 pairs. Petiole ‘4 — *8 inch^ long. Male 
catkins 2-3 inches long collected towards the tips of the longer shoots. 
Eemale spikes about 1 inch long, solitary, erect, terminating dwarf 
shoots.- Eruiting spikes not exceeding 1*5 inches long; bracts deeply 
3-Iobed, lobes linear-oblong; fruit narrower than the bracts, the wings 
narrower than the nut. 

, • ' Occurs along the main Himalayan range between 9,500 and 13,500 feet. Abundamt 
and gregarious, forming tree forest at higher elevations than any other species within 
our area. Flowers : May, with the young leaves. Fruit : October -November. 
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2. Betttia alnoMes, Bmh.-Ham. Yem, Bmir, Gen.— A: 'hirge 
deciduous tree up to 12 feet girth and 100 feet high. Bark of Hteiiis up 
to about 5 feet'girth usually silvery grey, peeling off in ho.rizoiital papery 
strips and with numerous dark horizontal lentic^els often several inclie - 
long, in old stein s^becoming rough and brown. Blaze 1 in;*h, isard; 
partly reddish-brown and partly yellowish-brown. Twigs not resinous, 
tonientose» when young. Petioles, midrib and main iienes beiieatii 
tomeiitose ultimately becoming glabrous. Leaves 3—5 inches long, 
ovate or ovate-lanceolate, acuminate, unequally doubly or trebly lisiinily 
cuspidately serrate, base rounded or subcordate, when mature glabrous 
except along the nerves beneath, dotted on the undersurface with mioote 
inconspicuous resinous scales, lateral nerves 9—12 pairs. Petiole * 3— '6 
inch long, tomentose when young, afterw^ards pubescent. Male catkins 
2 — 7 inches long, from the tips of the longer sheets. Female spikes 
about 2 inches long, 2-3 together, rarely solitary, pendulous, terminating 
dwarf shoots. Fruiting spikes often 3 inclies long ; bracts 3-Iobed; fruit 
broader than the bracts, the wings broader than the nut. 

jOccurs throughout the bills between 6,500 and 9,000 feet. Common in tb-o central 
and inner ranges but not gregarious. Often associated Quermis dihtata an:l uaually 
along the banks of streams and in boulder -strewn ravines. Flowers: March- April, before 
the new leaves. 

J 3.' GAmiNVS, Lmn. (The Hornheams,) 

Deciduous trees. Leaves serrate. Male flo'vvers in lateral pendul- 
ous catkins; bracts ovate ; bracteoles 0; stamens 3-4 on a hairy torus 
adnate to the bract ; filaments 2-fid separating the anther-cells. Female 
flowers in drooping terminal spikes ; bracts foliaceous; bracteoles 2; 
perianth-limb minute, superior, toothed; ovary 2-celled; ovules 1 in 
each cell. Nut 1-seeded, 6— 12-ribbed, enclosed in the base of tlie 
enlarged foliaceous bract and bracteoles which form a reticulate wing to 
the fruit. 

Shoots and petioles glabrous. Petioles *3 — *6 inch long. 

Mature leaves glabrous. Lateral nerves 10 — ^13 pairs 1. mminea. 

Shoots and'i^ petioles tomentose. Petioles 'l-*2 inch long. 

Mature leaves more or less hairy. Lateral nerves 

13—17 pairs ... ... ... 2. faginea, 

1. Carpiniis viminea, Lindl, Vern. Pontni or Gaura, Q , — A 
medium-sized deciduous tree^up to 8 feet girth and 70 feet high, the 
stem irregularly and often deeply fluted. Bark pale ashy brown or 
grey sometimes whitish in parts, fairly smooth. Blaze *25 — ‘35 inch, 
hard, pale yellowish-or olive-brown. Young shoots glabrous. Leaves 
g_e by 1-12*5 inches, ovate-lanceolate sometimes ovate or lanceolate, 
caudate-acuminate, sharply biserrate except the tail which is simply 
serrate, glabrous except when- quite young, thinly coriaceous, slightly 
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glossy above but more so beneath; lateral nerves 10 — 13 pairs, promi- 
nent beneath. Petiole ‘3 — '6 inch long; slender, glabrous or nearly so. 
Male catkins 1-2' 5 inches long,;, rachis silky. Female catkins less than 
1 inch long, silky. Fniiting spikes 2-3 inches long ; bract lanceolate, 
unequal-sided, the narrower side entire or subentire, tfie broader coarsely 
toothed, usually with two small lobes one on each side near the base 
which bring the greatest width of the bract w^ell below the middle. 

" Nut ’15 inch long, glandular. 

Occurs throughout the hills between 5,000 and 8,000^ feet. Very comm: n alimst 
throughout its range, chiefly' in moist shady situations in forests of Quercus incana or 
Q. dilatata. The leaves turn yellow as they fall. Tlowers : March-April. ; 

October-Novemher. 

2. Carpinus faginea, LiudL Vern. Pomni or Katui G. — A 
small or medium-'sized deciduous tree up to 6 feet girth and 50 feet high, 
the stem irregularly fluted. Bark dark brown or blackish and slightly 
rough in parts, silvery grey and smooth in other parts. Blaze '25 — "35 
inch, hard, reddish-or pinkish-brown. Young shoots and twigs tomen- 
tos'e. Leaves 2'5 — 5 by l-2‘25 inches, ovate-oblong, acuminate, sharply 
serrate, the teeth nearly equal, very silky beneath when J^oung, peysist- 
ently hairy on the nerves ; lateral nerves 13 — 17 pairs, prominent 
beneath. Petiole 'I-' 2 inch long, silky- tomentose. Male catkins 1— 1‘5 
inches long; rachis silky. Female catkins less than 1 inchjlong, silky. 
Fruiting spikes 2-3 inches long; bract unequal-sided, one sjde semi-ellip- 
tic or-ovate toothed, the other narrow entire, the greatest width at or 
near the middle. Nut *16 inch long, glandular. 

Occurs throughout the hills between 4,000 and 6,500 feet, but rare on the outer 
ranges. Common on the inner ranges where it is sometimes found growing side by side 
with G. mminea,. It has a tendency to gregariousness. Plowers : March-April, Fruit : 
October-November. 

4. COEYLUS, Linn. {The Hazels.) 

Deciduous trees or shrubs. Leaves serrate, in bud folded parallel 
to the midrib. Male flowers in bracteate pendulous catkins, catkins 
fasciculate or 2-3 on a common peduncle ; stamens 4 — 8, filaments forked 
separating the anther-cells which bear a tuft of hairs at the^tip. Female 
flowers in pairs in the upper bracts of a minute few-flowered many- 
bracteate spike or head, bracteole solitary 3-partite ; ’perianth superior, 
limb annular, toothed ; ovary 2-celled ; ovules 1 in each cell. Nut woody 
or bony, enclosed in the enlarged herbaceous bracts wdiich form a cup. 

Corylus JaCQuemontii, Dene. Syn. Coryhis Colurna, Linn. 
Vern. Kahdsi, NG. — A small or medium-sized deciduous tree up to 7 
feet girth and 70 feet high. Bark very pale brown or gi’«y, rough, 
divided by shallow cracks into small rectangular scales or long thirf w'oody 
strips. Blaze *3 — *35 inch, not or slightly fibrous, pinkish usually with 
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a few narrow darker streaks* Young ■ parts, glandular-hairy . Leaves 
3 7*6 by 2*5-6 indies, ovate or obovate, acuminate, irregularly and 
sharply lobulate and toothed, base cordate, . thin, jneniliinnous, silky 
pubescent on the i:j^rves especially beneath when young, gialirous except 
in the axils of the nerves beneath \vhen inatme; lateral ndves 
pairs, the lowest pair basal. Petiole 1-2 inches long. Flowers appear- 
ing before*the leaves. Male catkins 2-3 inches long, arranged in short 
racemes of about 4 — 6. Female flowers minute, in smell sessile bud- 
like 'spikes composed of numerous imbricate bracts, the flowers in f airs 
in the axils of a few of the uppermost bracts. Fruit a nut, ‘5 — *7 inch 
long, sheathed by the much enlarged lobed and toothed gla^'idular-lieiry 
bracteole and supported by the large laciniate bracts. 

Occurs along the main Himalayan range between 7,000 anO 0,000 f. et. CumiKOo 
.in mixed deciduous forest with maples, horsechestnut, etc., also in spruce f^re ts, rarcn • 
forming pure crops. When the main stem dies from decay or oiher cause one or ntoie 
strong shoots from near the ground are produced so that it is common to find clumps 
of several stems from a common rootstock. Flowers : April “May, 
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Trees or shrubs. Leaves altemate, simple, evergreen. Bud-scales 
stipular, usually caducous. Flowers and leaves appearing together, o: 
flowers appearing after the leaves, usually diclinous and inoucecious, 
rarely hermaphrodite. Flowers of both sexes with perianth of 4 — 7 
connate segments. Male flowers in slender interrupted siinpie or com- 
pound catkin-like spikes. Stamens 4 — ^14. Female flowers 1 — 3 toge- 
ther, surrounded by an involucre of free or connate bracts. Cat-pels 
usually 3-4, rarely six. Ovary sub-inferior, after fertilisation usually 
more or less completely 2-3-celled; ovules 1-2 in each cell. Styles 3-4. 
Fruit of 1 or more nuts surrounded by an involucre ; involucre cup-shaped 
or completely enclosing the nuts. 

I. — Involucre forming a cup. Bracteoles not spinous 
^ » or tubercular ... ... ... ... 1. Quercus. 

II. — Involucre c.mpietely surrounding the nut. PractC' 

oles spinous or tubercular ... 2. Castanoinds, 


s 1. QUEECUS, Linn, {The Oaks,) 


Trees or shrubs. Flowers monoecious. Male flowers in pendulous 
catkins; bracts small, 1-flov/ered; perianth campanulate, 4 — 8-Iobed oi> 
partite; stamens usually 6 — 12; filaments slender; pistillode usually 0. 
Female flowers with an involucre of small scales, solitary and axillary or 
in few-flowered spikes; perianth-tube adnate to the ovary, limb minutely 
lobed or toothed ; starninodes minute or 0 ; ovaiy 3-celled ; ovules 2 in 
each cell ; styles 3. Fruit (acorn) a 1-seeded nut seated on a cup formed 
from the enlarged and hardened involiicral scales. 

I -Mature leaves ‘clothed with white or whitish tomentum ■ 

■ ■ beneath. ' ' 


1. Lateral nerves 9 — 13 pairs. Stipules broad at 

the base ... ... ... ... 1. 

2. Lateral jpicrves 12 — ^20 pairs. Stipules narrowed 

at the base to a stalk ... ... 2. 

II.- '"Mature leaves glabrous beneath or if hairy not white* 
tomentose. 

1. Leaves glaucous beneath. Petiole *4 — inch 

long ... ... ... 3, 

2. Leaves not glaucous beneath. Petiole 0 — *3 
^ inch long. 

^ *(a) Young shoots clothed with brown hot stellate 

tomentum. Acorn subglobose ... 4. 

(b) Young shoots clothed with stellate pubescence. 

Acorn ovoid ... ... ... 5! 


lanuginosa. 

incana. 

glauca, 

semecarpifoUa, 

dilatata. 
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lo QEercus laiiligmosa. Doji. Vern. Ridnj, A nndl^T...Sdnj,.QG , — 
A large evergreen tree np to 10 feet girth and 80 feet high, usually 
branched low down. Bark pale grey or ashy-brown, lenticellate, rather 
rough, exfoliating in large irregular thin woody pl^^tes which remain 
long in a. semidetached condition. Blaze *5 — '75 inch, rather hard, 
fibrous, pink or bright reddish in the outer half usually white or pale 
yellowish in the inner half rapidly turning orange on exposure. Young 
parts densely tawny- woolly or tomentose, persistent on the lower leaf- 
surface. Leaves 4 — 8 by 1*5— 3*5 inches, oblong-or ellipt'c-^anceolate, 
acute or acuminate, cuspidater'Serrate, coriaceous, dark glossy green with 
distinct pale midrib and glabrous above, with dense pale yellow or 
greenish- w^hite tomentum and prominent secondary and tertiary nerves 
beneath; lateral nerves 9— 13 pairs, straight, parallel. Petiole *3 — 1 
inch long. Stipules *3-*4 inch long, ovate-oblong, broad at the base, 
caducous. Male catkins 2— 5 inches long, wnolly, usually interrupted. 
Pemale flowers solitary or in pairs. Acorns ‘8 inch long, one-third to 
one-half enclosed by the campanulate cup when ripe. 

' r ' 

Occurs throughout the hills between 6,000 and 8,000 feet. ISTrt uncommon in the 
Almora District, but scarce in Oarhwal. Often found pure, but also freguently associated 
with Quetciis incana. Flowers : April, with the new leaves. 

2. Qiiercus incana, Boirb. Vern. Bdnj, Gen . — ^A hi?ge evergreen 
tree up to 15 feet girth and 100 feet high. Bark pale grey to blackish, 
rough, exfoliating in thick irregular woody scales.. Blaze *5 — 1 inch, 
rather soft, fibrous, pink. Y^oung parts clothed with soft silvery-grey 
tomentum, often tinged pink. Leaves 3 — 6 by 1-2 inches, ol)]ong-or 
ovate-lanceolate, acuminate, ciispidate-sen’ate, coriaceous, dark green and 
glabrous above, densely white-or grey-tomentose with prominent second- 
ary nerves beneath; lateral nerves 12—20 pairs, straight, paralieL 
Petiole ‘4 — ‘6 inch long. Stipules *3-*4 inch long, ob’^anceolate, ba-e 
nan’owed to a stalk, caducous. Male catkins 2 — 4 inches long, slender, 
pubescent, usually interrupted. Pemale flowers solitaiy or clustererl in 
the leaf-axils on short stout peduncles. Acorn ‘8 inch long, one-third 
to one-half enclosed by the campannlate cup vfhen ripe. 

Occurs throughout the hills between 4,000 and 8.500 foot, jfnd in the Atandal valley 
near Batw-adhab in the Xalagarh Division is found growdnu’ at 1.500 feet elevatksn, though 
there is some doubt about its being entirely natural in ibis locality. Abnnd'Uit and very 
gregarious, forming extensive pure or nearly pure foreUs. Fb;W'ers : April- Way. Fruit: 
December — February. 

8. Qiierciis glaiica, TJmnb. Vern. Phanidt or Phantdnf, Gen. 
Barinj, NG. — A medium-sized or large evergreen tree op io 13 feet 
girth and 85 feet higli. Bark dark brown, grey or blaekisfi, rough to 
the touch but not fissured, lentieellate. Blaze *4 — 1 inch, hard with 
scattered wdody pieces, the innermost layer fiiwoiwg pinkislvor reddish- 
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brown sometimes witii paler bands. Yoong shoots giniooiis. Leaxes 
3’5 7 by 1*5 — 3 inches, oblong obloiig-laiiceolato or olihincojlate, 
minate, cuspidate-serrate except towards the base, coi icio. oiis, giabrjiis 
and shining above-, giiuicous and pubescent beneath <jr uliujuitely giabres- 
cent; lateral nerves 10 — 14 pairs, straight, para I. el. Petiole *4 — 1 inch 
long. Stipules *3 — '6 inch long, linear or linear-oblaoceolate, caducons. 
Male catkins 2-3 inches long, bracts much longer than the flowers. 
Female flowers 2-3 together on a short axillary pcdunclo. Aerrns *6-' 7 
inch long, solitary or im pairs; the cup srs.sile, composed of toinentose 
scales arranged in 5 — 7 annular belts, covering the base of the niit only. 

Occurs thougliout Uie hills between 3,000 and 6, SCO fec-t. Coinia- n in moist 
depressions and along the banks of streams, especially in cool si ady ravines iidorsecting 
chir forest, not gregarious. The young immature leaves are glossy and tinged with 
shades of pink or purplish-brown. Flowers : March- April. Fruh ; Octfjber-December. 

QMercus semecarpiMia, Smith. Vern. Karslm or KJiam, 
Gen.— A large evergreen or siibdecidiioiis tree up to 12 feet girth and 
100 feet high. Bailc silvery grey to blackish, rough, wcitli shallow cracks, 
exfoliating in irregular woody scales. Blaze ’4 — 1 inch, somewhat 
coarsely fibrous and with scattered hard wmody specks, pink slowly turn- 
ing brownish on exposure. Young shoots tomentose. Leaves 2 — 5 by 

1 — 3 inch^, elliptic or elliptic-oblong, usually entire sometimes more or 
less spinoiis-toothed on young trees and occasionally also on old trees, 
apex usually obtuse and rounded, sometimes mucronate, rarely acute, 
rigidly coriaceous, glabrous and glossy dark green V7ith pale midrib 
above, rusty-tomentose or glabrescent beneath; lateral nerves 8 — ^12 
pairs, prominent beneath, forked wutbin the margin. Petiole 0 — *2 
inch long. Male catkins 2 — 6 inches long, softly pubescent. Female 
flowers in fev7-flowered short spikes. Acorn *75 — 1 inch diameter, sub- 
globose, cup covering only the base of the nut. 

Occurs throughout the hills between 7,000 and 11,500 feet. Ahundaut and very 
gregarious. On the southern slopes of the main Himahiyan range thi'3 species often 
forms the limit of tree growth. It is often asscoiated with AMes Pindrow, Sp.ich. The 
ncorn gonninates immediately on falling. lUrmws : May-Tune. Fruit : June — ^August. 

S. Quescus. dilatata, Lindl. Vern. Tehmj or Mom, Q. TUonj, 
A. — A large evergreen tree. *Bark dark grey or dark reddish-brown, 
rough, with shallow cracks, exfoliating in irregular woody scales. Quite 
young shoots and petioles with, flocculent stellate pubescence. Leaves 
usually 2 — 4 by 1-2 inches, oblong-lanceolate or-elliptic, entire or cuspi- 
date-serr|te especially on young trees, acute, mucronate, coriaceous, 
rathcM: cTark shining green and glabrous on both sides; lateral nerves 
8 — 12 pairs, mostly forked. Petiole '1 — ’3 inch long. Male catkins 

2- 3 inches long, much interrapted. Female flower's in short axfllary 
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spikes. Acorns about 1 inch long, ovoid, one-third immersed in the 
hard cup. 

Occurs througbouL ibe bills between 6,000 and 9,000 feet. Abundant and usually 
gregarious preferring deep soils and nortbern aspects, frequent iirne.stone, I l.ave 
measured an apparently sound stem of 16 feet girtb, IPlowers : Ap.ril-May. Fruit : 
August — October. 

2. GASTANOPSIS, Spach, . 

Trees, rarely shrubs. LeaTes entire, toothed or lobed. Spikes 
usually unisexual, rarely androgynous. Male spikes erect. Periantii 
5-6-lobed or-partite, lobes connate, campanulfte. Stamens u-iuilly 
.10 — 12; fi.laments slender. Pistillode small, hairy. Female spikes 
erect, bracts im’olucrate. Perianth-segments connate, urceolat?, 
enclosed in imbricate bracts; limb very shortly 6-lobed. Ovary after 
fertilisation 3-celled; ovules 2 in each cell; styles usually 3. Fruit of 
1 — 4 nuts, covered by the closed fruiting involucre, beset with clusters 
of spines or tubercles, often irregularly dehiscent. 

Castanopsis tribiloMes, A, DC. Vern. Katdnj, Gr. Katmj, A,— 
A small or medium-sized evergreen tree. Bark dark brown, rorgb. 
Blaze *5 inch, orange-Or pinkish- brown. Leaves 4 — 9 by 1-2*5 inches, 
lanceolate or oblong-lanceolate, long-acuminate, entire, undulate, base 
cuneate and often unequal, thinly coriaceous, silky hairy wten young, 
glabrous when mature, glossy on both surfaces; lateral nawes 10 — 14 
pairs, slender, curved upwards within the margin. Petiole '2 — *6 inch 
long. Male flowers in tomentose interrupted catkins 2*5 — 5 inches long 
arranged racemosely on terminal leafless shoots 2 — 4 inches long. Female 
flowers in interrupted tomentose spikes 2 — 5 inches long w^hxh are 
either axillary and solitary or several together towards the top of the 
leafless shoots above the male catkins. Nut solitary, about *4 inch long, 
resembling an acorn, completely invested by a coriaceous involucre ; 
involucre finely tomentose «and covered with substellate Bpines up to '3 
inch Jong; fruit including spines *5— *75 inch diameter. 

Occurs throughout the bills between 3,000 and 6,500 feet. Bather scarce, bccoin- 
ing scarcer westwards and lias not been recorded from South Garbwal. Usually associated 
with banj. Flow-ers : July — ^December : Fruit : August — October. 
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lxxxvil-^^salic;acej5, 

■ # ' 

Deciduous trees or slirubs. ■ Leaves' ' alternate, ^siiiiple. , , Flr>we^^ 
dicBcious , or exeeptioiially monoecious, both sexes in catkins consisting 
of bracts each with one flower in the axil; braeteoles 0. Perianth 0. 
Disk of one or more glands or cup-shaped. Male flowers ; stamens 2 or 
more, filaments usually free; pistillode 0, Female flowers; <jvary of 2, 
rarely S, connate carpels, l-celled ; ovules few or many on 2 — 4 
placentae : style short or 0 ; stigma notched or lobecl. Fruit an ovoid or 
lanceolate 2’ — 4-vaIved ca-psiile. Seed inimite, enveloped in a Uiass of 
silky hairs attached to the fimicle. 

Petioles short. Bisk of 1*2 glands ... ... h. Salix. 

Petioles long. Disk flat or cupshaped ... . ... 'i. Populm. 

1. 8 AIjIX, Lmn. (The. Willows.) 

•Trees or shrubs. Leaves alternate, very rarely opposite. Disk' 
usually of 1-2 glands. Stamens 1 — 12, usually 2; filaments free oi* 
connate a;t the base or united up to the anthers. Ovary sessile or stipi- 
tate. Cap5&le 2-valved, the valves usually recurved when ripe. 

I. — TreS or large shrubs usually with a single stem. 

A. Btamens 3-12. 

1. Leaves ‘0 — l‘7o inches broad. Male catkins 

2 — 5 inches long 

2. Leaves '3 — *8 inch broad. Male catkins 1-2 

inches long 

B. Stamens 2. 

1. Filaments connate at least half way up. 

Capsules pubescent 

2. .Filaments free. 

(а) Capsules pubescent 

(б) Capsules glabrous 

IT. — Medium-sized shrubs, usually 4 — 8 feet high, wbb 
many stems from close to the ground. 

1. Leaves *4 — 1 inch broad. Male catkins i.n 

short leafy shoots 

2. Leaves 1-2*25 inches broad. Male catkij s 

w^ith a few small leaves at the base 

III, — Small erect shrubs seldom exceeding 2 feet high. 

Leaves not exoseding 1 * 5 inches long. 

1. Leaves and capsules quite glabrous 

2. Leaves never quite glabrous. Capsules hairy 

IV. — Stem prostrate and creeping, sending up short 

annual deciduous shoots. ... ... ... 10. Lindleyana. 

I ha^(> not included S. fiahellaris, Anders as there appear to be no records of its 
occurreiice east of the Nila valley ill Tehri Gfarhwah This species has most of the 
characteristics of S, furcata from which it is perhaps best distinguished by a longer petiole 
which i& ‘2- *3 inch long. 

34 


1 . fxtra-^perma. 

2 . acmophiflht . 

3 . oxijcarpa. 

4 . Walliohiana. 

5 . daphnoidea. 

0. elegans, 

7 . hasfaia. 

8. furcata, 

9 . sclerophylla. 
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1* Salix tetmspema, Roxb. Yem, Bhains oi\ , Oadh-bhmm, 
GeiK — A iriediiim-sized deciduous tree xip to 9 feet gii'tli arid 60 feet 
liigli. Bark paie or dark brown /very rough and hard with deep and 
broad vertical furrows usually 2-3 inches apart. Blaze ‘4— I; 2 inches, 
very fibrous, pink, the juice turning dark purple en the blade of a 
knife. Young shoots silky. Leaves 2*5—5 by '6 — ^1*75 iriehes, lanceo- 
late or ovate-lanceolate, caudate-acuminate, entire or more usuall\ 
serrulate, dark green and glabrous above with pale midrib, pale oi' 
whitish beneath and more or less silky when quite young. Petiolt' 
‘2 — *7 inch long. Mowers appearing after the leaves. Ylale catkins 
2 — 5 inches long, sw?-eet-scented, sessile or on leafy shoots ; raclns hairy : 
bracts concave, villous. Stamens 5— 10 : filaments free, woolly towards 
the base. Disk of 2 glands. Female catkins 1 — 4 indies long, on 
leafy shoots; rachis hairy; bracts as in the male but smaller. Fruiting 
catkins 2 — 4 inches long; capsules '15 — ‘2 inch long, glabrous, stipitate. 

Occurs througbout the subhimaJayan tract and central and outer liili ranges up to 

5.500 feet. Common below the hilJs, usua.Uy along the banks of streains and in swampy 
localities. Flowers: September-October. Fruit : IVovember-December. 

2. " Salix acffiophylla, Bom. Vern. Bhains or Gadh-b'h%ms, 
Gen. — A small deciduous tree. Bark i-ough with irregular mainly 
vertical c:racks. Twigs slightly hairy when quite young. Leaves 3 — 6 
by ‘3 — *8 inch, Imear-lanceolate, caudate-acuminate, serrullte or more 
usually entire, silky when quite young, glabrous on bo th^ surfaces and 
glaucous beneath w-hen mature. Petiole *1 — *4 inch long. Flowmrs 
appearing after the leaves. Male catkins 1-2 inches long on short leafy 
shoots; rachis villous; bracts concave, very villous. Stamens 4 — 6: 
filaments free, woolly tow^ards the base. Disk of 2 glands. Female 
catkins ‘75—1*5 inches loiig, on short leafy shoots; rachis virions: bracts 
as in the male. Fruiting catkins 1-2 inches long ; capsules about *2 
inch long, glabrous, stipitate. 

Probably occurs througbout the central and outer hill raisgeji betweci! L5Uu uud 

5.500 feet, but I have seen veiy few specimens from our area. Usually .as the 
of streams. Flowers: February-Marcb. Fruit: March- April, 

3. Salix oxycarpa, Anders . — A large decidnous; shnilt or small tree. 
Young .shoots somewhat hoary. Ijeaves 2 — 4 by '7.5 — inches, elliptio 
oblong, acute or .snbacuminate, base rounded or aciite. serrulate or sub- 
entire, sparsely silky when young, glabi-ons oi- reith Itain- midrib when 
mature, pale and glaucons beneath. Petiole ‘3 — '3 inch long. Flowers 
appearing with the leaves. Male catkins 1-2 inches long, deu.sc, aubsessile, 
with a few small leaves at the ba,se; rachis silky; hr, ‘lets dark brown! 
silky. Stamens 2 ; filaments connate to half their length or throulhout, 
glabrous. Bi.sk of one gland. Female catkins on short lateral shoots; 
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I'ac.liiK -aiKl la'acis as in tlir* innlo. Pruitinff catkins inda-s innn ; 

capsules ■•25 inch long, silky-pabescent, stipitate. ^ 

This species has been collecteil near Pa.ndukeshwfir ii> Noith Ci.n i.v , |j j j'p l,e 

cne^atioa, viL n*y specimen no. 813 in the Herbarnnn at Ihhra Pm,. It it, Imi.le 
iiiisfaken for S. WalJiciiana, PloTrevs : Aprii-Mirt. , 

4. Sallx Wallichiana, Andcr>!. Pern. Bhaim 
G-en.— A deciduous shrub or small 'tree, 

Leaves 2-^4 by '6 — 1'2 inches, sometimes larger, ‘ ^ 

oblong-lanceolate, entii-e or obscurely glandular-serrate ^ 

surfaces when young, nearly glabrous when mature and glattco.ts h edh 
or persistently silky on both sides. Petio e •2-;4 
before or sometimes with the lea,ves. Male catkins 
nearly sessile with a few leaves at the base dense 

densely silky on both sides. Stamens 2 ; filamen e .le - , ■ > on verv 

the base. Disk of 1 gland. Pemale ‘ _ .mailer 

short leafv shoots, ascending, flexuose ; rachis 

than in the male, silky. Fruiting ifeh long 

densely silky or glabrescent, sessile or shortly stipite e, -5 inch 1^^ g. 

*Oconrs throughout the ceutral and it "ia found herc 

if my specimen no. 669 collected^ near Malan .evernl varieties have been desCTibed. 

7 ilk” r's.r.if rw.. , r™. , 

''‘’’T'^Salir daphnoMes, Ffc. Vera BIm jjg 

amooth when young, rather deeply ^ 

inch, pink. Young usuXs^^^^^^ and often rather 

lanceolate elliptac or ovate-lance il , ■ - " p^beritloiie on the 

coarsely so with gl.n,W,„»d lee h. - '<i ■3_-(l inch 

„n« above, f r " 

’s£rhr.orsW ^ h„th ^es - " 

‘Ins-Ust-in the male, mrnitog ca.Wns 4-7 rnches long, 

, .9 -OK inch long, glabrous, subsessile. 

capsules 2 'ind 10 OOO feefc, OomiTiOTi in open oak 

Occurs throughout the bills between 5.5M and 10,000 

forests E’lowers : March-May. Fruit . Jxxne JW ^ 

. Sallx elagans, IFoIi. Vern. Bhiftism or Bocichm, - If- ■ 

aeoidib Lny 

S r;i!°he “L: Often m«l. carved a. the base. Bar. pale 
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grey, smooth or rougltish on oM stems. Blaze ‘ 2 § inch, pink sometimes 
streaked nith white. Twigs reddish-brown. Young shoots pubescent. 
T.eaves ■l-d'To by '4 — 1 inch, elliptic oblong or obovate, serrulate, 
glabrous or more or les.s i^ubeseent when young, ^glabrous and very 
glaucous bmicath when matnre. Petiole 'I — '3 inch long. Blowers 
after tlie leaves, catkins often androgynous. Male catkins 1-2 inches 
long, on .short leafy shoots, dense ; rachis villous ; bracts ciliate* Stamens 
2 : filaments ver> villous in the lower half, free or united by the hairs. 
Disk of one gland. Female catkins I'o — 4 inches long, on leafy shoots, 
s’emler; rachis villous; bract.s as. in the male. Fruiting catkins 1'5 — .'I 
indies long: capsules '15 inch long, glabrous, very shortly stipitate. 

Occurs fbrou^liont llie liills between 7,000 and '1 ‘2,000 feet. Very cerarnon on the 
central, and iniKd* ranji'es, . often i»‘re^’a rions in openings in the forest canopy. Along the 
Dhanli valley in North Garhwal it is commonly associated with bine pine. The leaves 
turn yellow as they fall. Flowers March -April. Fruit: Time- July. 

7, Salix hastata, Lmn. — A deciduous slirul) iisaally 4 — 6 feet high 
but BonietiiJies up to 12 feet with stems 2 inches diameter. Usually 
branched from near the ground, the sterns often much curved at the 
base. Bark quite smooth, a-shy or pale grey. Twigs orange-or re(5dish- 
browm. l^oriug shoots glabrous or silky-hairy. Ijeave.s 2 — 4 by 1-2*25 
inches, usually- ovate or elliptic, serrate with gland-tipped teeth, cldthed 
when young with loose tangled silln^ hairs, glabrous or hair;v^only on tlie 
midrib above whei) mature, glaucescent beneath. .Petiofe ‘3 — ‘6 inch 
long. Flowers with the leaves. Male catkins 1-2 inches long, sub- 
sessile with a few^ small leaves at the ba.se, dense; rachis densely silky: 
bracts more or less densely silky, black or blackish towards the tips. 
Stamens 2 ; filaments free or not infrequently united wholly or in part, 
glabrous. Bisk of one gland. Female catkins 1-2 inches long, sub- 
.Bessile with a few small leaves at the base ; rachis silky ; bracts as in 
the male, but longer. Fruiting catki.ns 2 — 5 inches long: capsules 
glabrous, ‘2 — *25 inch long, stipitate. 

Occurs on the main Himalayan range between 10,000 and ]S,d 00 feet. Tt is nsnaliy 
found growing above tree level with Rhododendron and other shrubs, and it somoUmes 
forms small gregarious patches. Flowers : May— July. Fruit : July-August. 

8. Salix fiircata, Avdern. Syn. S. fmtioiiosa , Anders, ex 
parte.— Kii erect deciduous shrub 1-2 feet high with stiff much-branched 
stems up to ‘75 inch diameter. Bark smooth, pale brown. Young 
shoots pubescent or tomentose. Leaves ‘75—1*5 by *4— *8 inch"^ 
elliptic-oblong or obovate, obtuse jarely acute, usually serrulate in the 
upper half sometimes almost entire, base acute or rounded^ glabrous, 
somewhat glaucous beneath. Petiole ‘05— *1 inch long. Flowi^ with 
the immature young leaves on short leafy shoots. Male catkins *5—1 
inch long, erect, dense; rachis densely silky; bracts dark red or reddish, 
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glabroiLs. Skrnans 2 ; filaiiients free, hairy at the base. Peiiiale catkins 
*5 — 1 inch long, erect; rachis densely silky, bracts as in the male. 
Pniiting catkios 2— 4 inches long; capsules *15 liieli long, glabrous, 
sessile. ' ' 

Oceiirs along the main Himalayan range between 10,000 and 13,000 feet. Fairly 
common on steep open rocky or grassy? slopes above tree forest, sometimfes forming grm 
garioTJs patches. Tlie leaves turn yellow^ belore falling. Flowers : Mav-Jiine, .Fruit : 
October. 

9. Salix sclerophylla, Anders.- — An erect bushy deciduous shrul.) 
usually 1-2 feet high but up to 4 feet with stifily branched stems up to 
2 inches diameter. Bark fairly smooth, pinkish-or yellowish-browm. 
Young shoots rather thinly clothed with a loose white tomentum.. 
Leaves ‘5—1 by *3 — ‘5 inch, ellipticmblong or-ovate, acute, entire, base 
rounded or sub-truncate, more or less tonientose on both surfaces wlien 
young, dark green and glabrescent above, pale and silky pubescent 
beneath when mature. ."Petiole *1-* 2 inch long. Flow^ers before or with 
the young leaves, the catkins appearing on the old wood below the 
curr3nt year’s shoots. Male catkins *3— ‘5 inch long, dense-flowered, 
erect; stamens 2; bracts hairy. Fruiting catkins *3 — *5 inch long; 
capsules *15 inch long, sessile, pubescent. 

Occurs on libe dry interior ranges bordering Tibet betwean 13,000 and 14,000 feet. 
At Bimkim in North Garhwal I found it growing gregariously over quite a large area of 
flat shingle and boulder-strewn ground bordering a stream. It also grew here on north 
slopes, but "was kept browsed down by sheep to a height of only 2-3 inches. Flowers: 
Junc-Jiily. Fruit : July-August. 

10* Salix Lindleyana, Woll . — A .small deciduous shrub with pro- 
cumbent creeping stems often several feet long and up to 1 inch 
diameter ; the stems producing annual deciduous erect side-shoots usually 
1 — 4 inches long wdiich may be flower-bearing or not. Bark pale 
reddish-brown. Young shoots glabrous, ■ Leaves ‘3 — *8 by ‘15 — ‘3 
inch, elliptic-oblong or oblong-lanceolate, entire, sermlate or creriulate, 
glabrous, glacous beneath, base narrowed into the petiole. Petiole 
'05 — *15 inch Jong. Flowers after the leaves, terminating the lateral 
leafy shoots. M£?le catkins *3 — '5 inch long, few’--flowwed, erect ; rachis 
glabrous; bracts green, glabrous. Stamens 2; filaments free, glabrous. 
Disk of 2 glands. Female catkins similar io 'the male. Fruiting catkins 
‘3 — ‘5 inch long; capsules *2 — ‘25 inch long, glabrous, subsessile or 
shortly stipitate. 

Occwa along the main Himalayan range bet'ween 10,000 and 13,000 feet. Common 
on bare steep rocks or boulder- strewn ground above forest level, also freqxient in forests 
of Betiila utilis wdiere it sometimes forms gregarious patches. The creeping stems often 
become half hnriod in the ground and root freely. Flowers : June- July. Fruit : October- 
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¥ar. mierophylla, Anders, This has been collected by Dnthieyiii 
the Palaiig Gadli, Byans in East Almora, vide his sheet no. 5969 in 
Herb.j Ijelira Dun. This variety has leaves up to ‘3 inch long only 
and the young shoots and midrib beneath are hairy. ^ 

2. POPULUS, Lhm. (The Poplars,) 

'Ih.'ees. Leaves alternate, 3~5-iierved at the base. .Flowers 
dioecious. Disk ciip-shaped, membranous or fleshy, often oblique, 
entire toothed or lobed. Stamens 4-many ; filaments free. Ovary 
surrounded at the base or up to three-quarters of its length by the 
disk; stigmas 2 — 4 ; ovules many. Capsules 2 — 4-valved, valves spread- 
ing. 

Popultts ciliata, Wall, Vern. Sydn, NG. — A large deciduous tree 
up to 10 feet girth and 140 feet high. Bark dark grey or brown with 
light grey or silvery patches, rough with deej:^ longitudinal fissures 1-2 
inches apart. Blaze *75 inch, rather fibi’ous, white. Leaves 3 — 7 by 
2*5—5 inches, broadl}^ ovate, acuminate, crenate-serrulate, teeth 
minutely cLliate, base usually cordate and 3 — 5-nervecl, pale and often 
minutely pubescent beneath. Petiole 2 — 5 inches long. Catkins 
solitary, appearing before the new leaves in the axils oil leaf-scars. 
Male flowers in compact catkins 3-4 inches long ; bracts fringed "with 
long hairs; disk obliquely cup-shaped, crenulate. Stamens many. 
Female flowers; disk embracing half the ovary, margin undulate. 
Fruiting catkins 6 — 12 inches long; capsules *3-*4 inch long, broadly 
ovoid; pedicels *1 — *4 inch long. Seeds enveloped in long silky hairs. 

Occtirg throughoufc tba hills between 6,000 and 10,000 feet, but possibly not indigen- 
ous in the central and outer ranges. Fairly coruraon on the inner ranges, usually border 
ing streams and occasionally forming' small gregarious patches on the banks of the larger 
'i\-at(‘rr()ursos. Tlie bark of young stems is quite smooth. The buds are siicky. Plow'ers : 
llarch- April. Fruit : June. 
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Herbs, rarely Bhriibs or siiiall trees ; roots fibrous or root-stock 
creeping or a bulb or conn. Leaves various, sometimes miiuite an/l 
tlieir fiinctioiis performed by cladodes. Flowers iisuail} bisexual. 
PeriaBth liei'baceoiis or petaloid, usually 6-meroiiB in 2 series, imbricate 
rarely valvate in bud. Stamens 6, rarely 3 or fewejx bypogyiioiis or 
adnate to the perianth; fiLlaments free or coimate. Ovary 3-celIed; 
ovules 2 or more-; style usually long and sirnple, or styles 3. Fruit a 
3-rarely l-celled capsule or berry. Seeds 1 or more. 

Stems leafy ... ... ... l. SniiJax. 

Leaves replaced by iieedle-like cladodes ... ... 2, Asparagus. 

1. SMIL AX, Linn, 

Climbing, rarely erect shrubs. Leaves alternate, rarely opposite ; 
petiole iisually with 2 cirrhi at the top of the sheaitli. Flowers small, 
dicBcious, umbellate. Perianth of 6 usually incurved or recurved 
vsegrnents.^ Male flowers; stamens 6 or more, at the base of the 
perianth, 7ree ; anther-cells sometimes separated by the forking of the 
filament. Ipistillode none. Female flowers; staminodes 3 or 6, 
filiform. Ovary 3-celled ; ovules 1-2 in each ceil ; style sliort or none ; 
stigmas 3. Fruit a globose 1 — 4-seeded berry. 

I. — Stems erect, unarmed, 

1, I^ecidiious. Leaves broadly ovate or subor- 

bicular not papillose beneath. Flowers 
brownish 

2. Evergreen. .Leaves ovate or lanceolate, 

densely papillose beneath. Fb.nvers green 

IT. — Steins climbing liy means of tendrils. 

A. Leaves usually armed as well as the stems. 

TTmbels sessile forming a. subracemose inflores- 
cence 

Vi. Leaves never armed. Umbels pedunculate. 

1. ^ems imnrined. Flowers brownish. Umbels 
solitary. 

(< 7 .) Deciduous. Sheath extending much nrr - 
tlian half way down the petiole ... 

(h) Evergreen. Sheath not extending more tlnm 
half vray down the petiole 

^ 2. Stems armed. Flowers greenish (no1 st'cn in 

^ S. macropliijlla.) 

(a) Sheath distinctly auricled. 

(?) Umbels 1 — 3 
(//) Umbels 7— -21 


1 . vaghisio. 

2 . erecia. 

. 3 . asprra. 

•i. elegans. 

5 . pa ri'i folia. 

6 . Roit'hurghiana, 

7 . prolijera. 
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(h) Sheath not aiiricled. 

(7j Hrubels usually 1 rarelv 2. Pedicels *2 — '5 
inch long in flower. Staminodes 3 in 
female flowers ... ... ... 8. indica. 

(n) Umbels usually 2-3. Pedicels *15 — ‘25 # 

inch long in flower. Staminodes 6 in 
female flowers ... ... ... 9/ maoropliyUa. 

1* Sniilax iraginata, — An erect deciduons shrob usually 

^ 1 — 3 feet high rarely up to 6 feet with unarmed stems up to *25 inch 
diameter. Bark smooth, often dark purplish. Twigs terete. Leaves 
1:5 — 3 by 1-2*5 inches, broadly ovate or suborbicular, obtuse or acute, 
entire, thin, not papillose beneath, base rounded or subcordate and 
strongly 3-nerved with 1-2 additional weaker pairs. Petiole *3 — *8 
inch long, slteathed half way up or less, without tendrils. Flowers *2 
inch diameter, pinkish or purplish-brown, in axillary solitary peduncu- 
.ate umbels. Umbels 3 — 7-flowered.jn the male, 1 — 3-iisually 1-flowered 
in the female. Peduncles *3 — ‘6 inch long, very slender. Pedicels 
*1 — *3 inch long, filiform. Bracteoles 0. Staminodes 6 in the female 
flowers. Berry *3-‘4 inch diameter, globose, black with a glaiK^us 
bloom containing 1 — 4 smooth, shining, brown seeds. 

Occurs througliout the hills between 7,500 and 10,500 feet. Fairly common in 
dense shady .forest, more evSpeciiilly of karshu, spruce and silver fir where ij^ often forms 
gregarious patches of undergrowth. The young leaves are often characteristifally blotched 
or edged with pinkish. Flowers : April— June. Fruit : October. 

2. Smilax erecta, Osimston, — ^An evergreen shrub with slender 
erect unarmed stems 1-2 feet high and up to *2 inch diameter. Bark 
smooth, greenish. Twigs slender, terete. Leaves 1*5 — 3 by *75 — 
1*75 inches, ovate or lanceolate, acute or acuminate, entire, subcoriace- 
oils, densely papillose beneath, base rounded and 5 — 7-nerved. Petiole 
*25 — ‘75 inch long, sheated half way up or more, often bearing two 
simple unbranched tendrils usually ‘1 — *3 inch long at the top of the 
sheatli. Flowers *2 inch diameter, green, in axillary solitary pediincled 
umbels. Uml)els 1 — 5-flowered in the male, 1-2-flowered in the 
female. Peduncle *2 — *6 inch long in the male, up to 1 inch in the 
female, very slender. Pedicels *2— '6 inch long, filiform. Bracteoles 
minute. Berry *25— ‘3 inch diameter, globose or ovoid, black witli a 
glaucous bloom containing a single seed. 

Occurs on the main Himalayan range in North Oarhwal between 7,000 and 8,600 
feet. It is more or less gregarious, sometimes forming dense patches of undergrowth in 
shady forest of cypress or banj. It has been collected in the Kulgari G-adh of tlie Nawah 
reserve and near Kanol in the Nandagini Valley (vide my specimens nos. 926 and 
1076 in Herb., Dehra Dun) in both of which localities it is fairly common. . Flowers : 
Mav-June. ‘ 

# 

3* Smilax aspei^a, Linn. — ^An evergreen climber usually 5 — ^10 
leet high, but attaining 30 feet with armed steins up to *4 inch diameter. 
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Bark.. , gr'een,. . Twigs striated.' Prickles curved, up to .’2 inch long. 
, ;Leaves; variable .in size, iisiiaHy ;3 — 6 by 1%5 — 4'5 inches, deltoid-ovate 
Gr-lanceolate, acute or acuminate, entire, siibcoriaceoiis, daik glovssy 
green on both sii^uces, midrib beneath and leaf margin often prickly, 
base rounded truncate or cordate and 5- — ^9-nerved. Petiole ‘5 — 1 inch 
long, prickly or not, narrowly margined for oiie~quaiier to one-third 
its length, the sheath ending in twm simple tendrils up to 2*5 inches 
long. Plowers *2-‘3 inch diameter, white, sweet-scented, arranged 
umbellately on the tumid nodes of axillary .and terniinal raclhses. 
Bachis of male inflorescence up to 8 inches long, of female up to 3 
inches long. Bracteoles minute. Pedicels '2 — ‘4 inch long. Sepals 
and petals *15 — '2 inch long in the male, shorter in the feniale flowers. 
Staminodes 6 in female flowors. Berry *25 — '3 incli diaiiieter, glob()se, 
pink, red or black when ripe containing 1 — 3 seeds siuTounded by 
juicy pulp. 

Occurs! tbrouglioiit tlie hills between 3,000 and 7,000 feet. Very common, often 
associated wdtli banj, also in scrub forests. Flowers : September — Isfovember. Fniit : 
Maj^Jiine. 

Smilax ele^ans, Wall, Syn. S. menispermoidea , A. DC.— A 
deciduous climber w-ith slender wiry unaiuned stems 5 — 10 feet high and 
up to ‘25 » inch diameter. Bark green or blackish tow-ards the base, 
smooth. T?i^igs terete. Leaves 2—4 by 1*5 — 3 inches, broadly ovate, 
acute, entire, base 5-nerved sometimes wuth a weak additional pair 
below, rounded truncate or cordate. Petiole *4 — 1*5 inches long, sheathed 
to wdthin about ‘1 inch of the top, bearing two simple unbranched tendrils 
up to 3 inches long at the top of the .sheath. Axillary branclies with an 
oblong-ovate cuspidate basal scale *3 — '7 inch long, sheatliing the base 
of the branch. Flowers '2 inch diameter, pnrplishrbrowm, in, a.xillary, 
solitary, pedunculate pendent umbels. Umbels 4 — ll-flow^ered in the 
female, 5 — 15 in the inale. Peduncle 1 — 1*5 inch.es long. Pedicels 
*4 — ‘6 inch long, slender, pink. Bracteoles small. IBerry *3-'4 inch 
diameter, subglol.)ose, black with a glaucous bloom, containing 1 — 4 
pale brown seeds. 

Occurs ulong The main Himalayan range between 9,000 and 11,000 feet. Fairly 
common, usually in open forests of karsliu. Flowers May- June. Fruit : October- 
November. 

S. Smilax parvifolia, Wall. Vern. Kukardd-ra, Gen, (This 
name is also applied to other species of Smilax without discrimination). — 
An evergt’een climber with slender wiry unarmed stems up to 10 feet 
highland *35 inch diameter. Bark smooth, greenish. Twigs not 
striate. Leaves variable in size and shape, 2 — 5 by ’5 — 4*5 inches, the 
smaller usually ovate-lanceolate with rounded base, the larger broadly 
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oralo with (leei)i\ coi-fljite base, acute or acuminate, entire, subeoria- 
ceDiis, not j)apillo.se beneath, base 5— 7-nerved. Petiole '2 — '75 iiurli 
lonp', slietithed half way up or less, bearing two simple unbranched 
tendriis usually '5 — 1 inch long at the top of the shCath. Plow'ers '2 
inch diameter, pale pinkish-brown, in axillary solitary pedunculate 
umbels, rmbels 2 — 5-flowered in the female, 4 — 23-£lowerQ,d in tlie 
,male. Peduncle '4 — '7 ijich long, slender. Pedicels ‘1 — '4 inch long, 
filiforrn. Mmcteoles minute. Staminodes 1 — 3 in female flowers. 
Berry ■2-'3 inch diameter, globose, black with a glaucous bloom, con- 
taining 1-2 (usually 1) smooth white globose seeds auiTounded by juicy 
[Hii'ple pulp. 

Occuihs throughout the hiJis between 8,000 and 8,000 feet. Cominoii in open honj 
forests. \Vh(‘n the plant is young and b afore the stems liave found a support they are 
erect. Flowers: April — June. Fruit : October. 

6. Smilax Roxbur^Mana, Wall,— An evergreen climber 10 — 25 
feet Jiigh with stems np to ‘75 inch diameter. Bark smootli, yellowish- 
greeii. Branches terete, armed with scattered recurved prickles iiij, to 
‘2 inch long. Young shoots with a glaucous bloom. Leaves rather 
variable in size, usually 5 — 10 by 2*5 — 7 inches, elliptic or ovate, acute 
or acuminate, entire, coriaceous, dark glossy green above^ *,paler and 
slightly glaucous beneath, base rounded or obtuse and Swerved, the 
inner lateral pair usually united with the midrib for a short distance 
above the base. Petiole ‘5—2 inches long, with a broad 2-anricIed 
sheath running one4hird to two4hirds the way up and often bearing 
tw^o large simple tendrils. Auricles '2—1 inch broad, their rounded 
bases often overlapping on the other side of the branch, the upper end 
terminating in two acute lobes. Flowers pale yellowish-green, faintly 
scented, in dense axillary umbels about 1 inch across, 10^ — ^25-flowered 
ill tile female, up to 50-flow’'ered in the male. Buds ‘15 — ‘2 incli long, 
rmbels solitary or 2-3 on a common peduncle. Pedicels *2 — *35 inch 
long, lengthening in fruit. Sepals and petals recurved. Staminodes 
3 in female flowers. Berry *3-*4 inch diameter, globose. Seeds 2. 

Occur.s tbroiJgbouf the hills between 8,000 and 6,000 feet. Scared. Usually foinn] in 
moist ravines. Flowers : April— dime. Fruit : April-May. 

7. Smilax prolifem, Eoxb. — An evergreen climber 10 — 30 feet 
high with stems up^ to 1*25 inches diameter. Bark smooth, green. 
Stems armed with straight prickles up to ‘25 inch long. Leaves rather 
variable in size 4 — ^10 by 2—7 inches, elliptic-oblong or-ova4^y, apex 
usually roimded and cuspidate, entire, coriaceous, dark glossy ^’een 
above, base rounded and 5-or rarely 7-nerved, the inner lateral pair 
united with the midrib for a short distance above the base. Petiole 
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‘75— S'iiiches long, with a two-aiiricled amplexicaiil sheath riHining one- 
quarter to one-half the way up and ending in two simple tendrils up to 
12 inches long. Auricles iisimlly ‘2— ‘4 inch broad, ilteir ])ases not 
overlapping. Flowers green, sweet-scented, in dense many-flowered 
umbels. Umbels 7—21, 3-nate or rarely solitary , arranged on an axillary 
rachis 2—4 inches long. Peduncles *5—1 inch long. Pedicels *2— '4 
inch long in flower. Petals and sepals *15— '2 inch long, reeurvetl.,. 
Berries *2— ‘4 inch long, ovoid, pink or red. 

Occurs throughout; tlie .subhimalavan tract iwid outer hill rjMiges up to 2,500 fetU. 
Coiuuum in shady ravines and often ahundant in swampy places. Elowers : Febnniry — 
April. Fruit : December — Febriiary. 

8. Smilax indica, Vifm, Syn. S. mllmidia, Wall. — A deciduous 
climber up to 25 feet high with stems up to 1 inch diameter. Ihirk 
quite smooth, greenish when yoimg pinkish-brown when old, ’out 
alw^ays densely freckled or mottled with a paler shade. Stems more oi* 
less armed with recurved prickles up to *2 inch long. Leaves variable 
in^size, 3‘5 — 10 by 1*5 — S inches, elliptic or elliptic-ovate, acute or 
sub-cuspidate, entire, glossy on both surfaces, base rounded or obtuse 
and 5-neryed, the inner lateral pair usually united with the midrib for 
a short (^stance above the base. Petiole ‘3 — 1 inch long, narrowly 
winged fcJr^one-quarter to half its length, the sheath not auricular and 
ending in two simple tendrils up to 4 inches long. Flowers yellowish- 
green, scented, in dense axillary umbels about 1*5 inches across, 20 — 45- 
fl.aw'ered. Buds *3 — *35 inch long. Umbels usually solitary, rarely 2 
on a common peduncle. Sepals and petals recurved. Bracteoles 
small, numerous. Pedicels *2 — ‘5 inch long, lengthening in friut. 
Staminodes 3 in female flow-ers. Berry '4-‘5 inch diameter, globose, 
i‘ed w-hen ripe. 

Occurs througliout tlie subhimalnyan tract between 1,500 nnrl 3,500 feet. Onmmoii 
in sal forest, especially in ravines, also in dry miscellaneous forest. Flowers : July-Augiist, 

9, Smilax macrophylla, .Bo,r5. — A large climber, the branches and 
stems usually prickly. Branches striate. Leaves variable, usually 4 — 8 
by 2*5 — 8 inches, but sometimes very much larger, elliptic ovate or 
orbicular, cuspidate, thinly coriaceous, shining above, base rounded and 
mare or less abruptly and shortly cuneate on the petiole, 5 — T-nerved. 
Petiole ‘5 — 1*5 inches long, with a narrow amplexicaiil sheath extending 
froni one-quarter to one-half the way iip the petiole and usually ending 
in two^»imple tendrils up to 12 inches long. Flow-ers in many-flow^ered 
urnOels. Umbels usually 2-3, sometimes 1 or 4 on a common axillary 
|)edunele. Bracteoles small, numerous. Peduncles *5 — '75 inch long. 
Pedicels *15 — '25 inch long. Petals and sepals ■2-*3 inch long, 
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nltiaiateJj reflexerl. iStaminodes 6 in female flowers. Berry '3 inci] 
diameter, ^'lohose. orange or red when ripe. 

I’roljably oc'eiir.s along tJic M'ljole HuljJiimalavaM tract up to about 2,000 n'et luit 
there -.voiily one .peemien of this plant at Dehra Dun collected in the Rarda, ranine 
D.-iWwam Divismn by fiirtaj Buhaclur. Blowers : July- August. ’ 

2. ASPAKAG-IJS, Linn. 

Herbs or iinderslirubs often climbing, stem dying to the ground 
jieriodically, root-stock various. Leaves reduced to minute scales, 
olten spme.scent, bearing in their axils tufts of needle-like or flattened 
branchlets (cladodes). Flowers small, 1-or 2-sexuiil, axillarv, sol.'tarv, 
fascicled or racemed ; pedicels jointed. Perianth petaloid, 6-partite’ 
campanulate or spreading. Stamens 0, inserted at the base of the 
permn h-segments. Ovary 3-celled; ovules 2 or more in each cell ■ 
style short; stigmas 3. Fruit a globose usually Lseeded berrv. 

T . TTtl..- 1.. , ■ . 

Clado:des; ,m‘ 


I— Flowers .solitary or in small clusters' 
tufts of 2 — 8, straight 

IT. — Flowers in racemes. 

1. Cladodes *4 inch long or more. 

(f/) Cladodes in tufts of 2—6. Spine.s 
recurved 

(h) Cladodes in tiitts of (>—20. Spines straight 

2. Cladodes ‘I— *25 inch long 


-I- (/radii -S'. 


often 


racemosus. 
adscandmis, 
Curilh^. 


“.'rrST, 

f03t. *=* ^^^area, J-t is 1 airly comruon in forests between 7,000 and 10,000 

Stmril’ gracilis, Iloyle.—A. slender suberect undershrub. 

Stems terete, smooth. Lower leaves subtending the larger branches 

n rr" \ downwardly-directed spines up to L inch 

Ion Cladodes I --fl inch long, in tufts of 2-8, needle-like or 

sfort b oi- “ clusters of 2-8, often teminatiug 

middle ? jointed at or below the 

peiLnth r'' 

peiuntii. .beii\ lo — 2 .mch diameter, red. 

Probably occurs fhroughout the central -irirl mifoi- i.iii i i 

4,000 feet. Scarce and I hav^ Jf ^ ^ ^ ranges between .1,500 and 

2. Asparagus racemosus, Willd. Vern. Jhirm, G. Kairua A 
fiT “discrimmately for any species of Aspar^us).- 
Atal climbing undershrub with; annual woody terete stems l-anch- 

CladodeT "''T' • T?® reenwed or rarely slight. 

Cladodes 0-1 mch long, m tufts of 2-6, curved. Flowers white 
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■.fragraiiit, in solitai^' or fascicled,, simple, or, branched raceriies 1-2 inches 
long. Pedicels ‘2 inch long, jointed in the micldle. Poriantli about 
'12 inch long. Stamens as long as the perianth. BeriT *2 — *25 inch 
diameter, red. ^ 

Occurs along tlie siibhinialayan tract and outer bill ranges up to 4/100 feel Probably 
not very common. Flowers ; October-November. 

3. Asparagus adscandens, Roxb. — ^An undershnib' with ' aiimial 
erect or scrambling stems up to 10 feet high and '75 inch diameter.^ 
Bark smooth, pale brown. Branchlets subtended by a stout sliorp 
spine up to ‘75 iiicli long, straight, either ascending or reflexed. 
Twigs striate and scabrid on the ridges. Cladodes *4 — *9 inch long, in 
tufts of 5 — 25, straight, aciciilar. Flowers white, in numerous racemes 

1 — 4 inches long; racemes simple or branched, often bearing cladodes 
towards the top. Pedicels ‘l-‘2 inch long, filiform, jointed above or 
below the middle. Perianth scarcely *1 inch long. Stamens shorter 
than the perianth. Berry *3-*4 inch diameter, sul.)globose, more or less 
3-Iobed, red when ripe, containing 1—3 shining black spherical seeds 
*2 «inch diameter. 

Occurs throughout the siibhimalayan tract and the central and outer hill ranges up 
to 5,000 feet. Fairly common. Flowers: Oetober-November. Fruit: April. 

i. Asparagus Curillus, undershrub with erect 

or subscan^ont stems 2 — 6 feet high and up to *35 inch diameter. 
Bark pale or straw-col onred. Branchlets subtended by a slender sharp 
spine up to *75 inch long, nearly straight. Twigs striate and scarbid 
on the ridges. Cladodes '1— ‘25 inch long, in tufts of 3 — 10, neaidy 
straight, flattened, linear-oblanceolate, acute. Flowers ‘25 inch diameter 
uhite, in few-flowered racemes; racemes *5 — 2 inches long, solitary or 

2- 3 together, simple or branched, naked or bearing cladodes. Pedicels 
*l-‘2 inch long, jointed at or below the middle. Perianth *15 inch long. 
Stamens shorter than the perianth. Berry ‘2 — ‘4 imli diameter, sub- 
globose, red. Seeds 1-2, shining, black. 

Occurs throughouii the hills between 3,000 and 8,000 feet. Common iu open ha*nj 
forest and in secondary .scrub. Flowers : May — July. Fruit : Oetober-November, 
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• , LXXXIX.-^~-PALMACE.«. 

Shrubs or trees, usually with a terminal ujibrancliecl rrowii of iarg’t- 
leaves, sometimes sea ndent. Leaves alternate, plaited, palmate oi\ 
pinna tely divided, rarely simple ; petiole sheathing. Flowers mostly 
small in simple or branched inflorescences (spadices) sheathed at the 
base and often at the base of the Inanches, dioBcious, the males ainl 
females nearly always differing in form. Perianth usually dry and 
coriaceous, in 2-3-meroiis whorls, usually free, imbricate or valvate. 
Stamens 3 or 6, rarely more. Ovary superior, apocarpous, of three 
1-celled carpels, or syncarpons and 1 — S-celled ; stigmas usually sessile ; 
ovules 1-2 in each carpel. Fruit various, apocarpic or syncarpie, 
indehiscent. 

I. — Stemleas or with erect sterns. 

1. Leaves pinnate, 

(a) Leaflets more than 1 inch broad, lower not 

spinescent ... ... ... 1. WalUoMa. 

3 (h) Leaflets 1 inch broad or less, lower spinescent 2. Phamm, 

Leaves fan-shaped ... ... ... a. Trachycarptw. 

TI. — Bteins scand^nt ... ... ... ... 4. Calamm. 

1. WALlhlCPlTA, Rtn^h, 

Stemless or rarely simple-stemmed palms. Leaves pinnatiseet ; 
leaflets linear or oblong, irregularly toothed, base ciuieate, Spathes 
many, tubuiac, clothing the peduncle of the spadix, upper ones large. 
Spadices inttU‘foliar, mona-jcious or polygamous; males ovoid, excessively 
branched and dense-flowered; females looser-flowered. IMale flowers 
syminetric; calyx cylindric or cupular, membranous, truncate; corolla 
cylindric, deeply 3-lobed, lobes oblong valvate ; stamens 6 on the coroila- 
tiibe, filaments short; pistillode 0. Female flowers riiiich smaller, 
subglobose; sepls orbicular, coriaceous, imbricate; petals triangular, 
valvate; ovary 2-3-celled, stipitate. Fruit ovoid-oblong, 1 — S-celled 
and-seeded. 

Wallichia densiflora, Mart. — ^An elegant palm with little ot no 
stem. Trunk sheathed. Sheaths villous, resolving into strong fibres. 
Leaves ^ — 10 feet long. Eachis of young leaves clothed with rusty- 
brown scurf disappearing from the upper portions as the leaves mature, 
the lower half of the rachis often without leaflets. Leaflets many, 
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alteiiiaii' or suboppo^^itp, or the lowei’ ‘2— 4-niite, 9—18 inches long, 
oblong or liiiear-oblong, sinuate, acutely and finely serrulate with pro- 
minent juidrih and many parallel nerves, dark glossy green above, 
silvery white beneath; terniinal leaflet triangular, more or less 3-lobed 
with 3-4 strong nerves. Male flowers numerous, yellow, solitary or 
the lower in pairs with a rudimentary female between, in. numerous 
slender spikes forming an axillary curved often pendulous spadix about 
'I'o feet, long. Spathes imbricated, equalling -the flower-bearing part 
of the sjoadix. Female flowers purplish, crowded, arranged on the 
stout ascending gi-een branches of the spadix. Calyx very short, divided 
to the middle into 3 rounded teeth. Corolla trifid. Spathes brown, con- 
duplicate, the outer one sometimes very long and acuminate. Fruit 
about '5 inch long, oblong, dull purple .sniToiinded at the base by the 
perianth . 

OcciirH ill the central and outer lulls between 1,000 and ^hOOO feet. Fairly common 
in the outer hills, usually in deep shady ravines. Flowers : May — July nccordin«' hi 
Blatter, but T think this requin^s confinnation for our area. 

2. PHCENTX, Lhm, 

Tall or short palms ; stems clothed for a considerable time with the 
bases of the fallen leaves. Leaves pinnate with linear, lanceolate or 
ensiform leaflets which are frequently fascicled and often Spinescent. 
Flowers coriaceous, in branched erect or nltimately drooping interfoliar 
spadices. Calyx cupular, 3-toothed. Male petals 3, oldiquely ovate; 
stamens usually 6; pistillode minute or none. Female flowers globose; 
calyx accrescent; petals rounded, imbricate; staminodes 6 or a 6- 
toothed cup; carpels 3, free; stigmas sessile. Fruit an oblong drupe 
with a fleshy pericarp. 

Stern 30 — 50 feet hia'b. .Fruit I — VQ inelies lon^, oran^ar*- 
yello^v when ripe ... ... ... '...1. sylve.<itrh‘. 

Stems 5 — 20 feet higli. .Fruit *5 — *7 ineli iono*, black 
when ripe ... ' ... ... ... ... 2. hnmiVifi. 

Stem 0 — 6 inches high, globose, hiiHj-liko. Fruit *5 — *7 
inch long, black when ripe ... ... ... 3. acaidh. 

1. Phmnix sylvestris, Roxb.—k tall graceful palm 30—50 feet 
high. Stems rough from the persistent bases of the leaf-stalks. 
Ijea%'es 10 — 15 feet long; rachis compressed only towards the apex. 
Leaflets 6—18 by '7—1 inch, glaucous, rigid, 2 — 4-farious, almost 
spinous-pointed. Male flowers white, scented; spadix 2-3 feet long, 
erect; peduncle much compressed. Spathes 12 — 16 inches long, scurfy, 
separating into 2 boat-shaped valves. Flowers ’25 — '35 iifeh long, 
numerous. Female flowers distant; calyx cup-shaped, obsoletely 3- 
toothed; petals very broad, convolutely imbricate ; spadix and spathe as 
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in the male. Pr'iiiting spadix 3 feet long, nodding ; the peduncle 1 — To 
inches broad, much compressed, golden-orange coloured. Fruit 1— 1'2 
inches long, oblong-ellipsoid, orange-yellow. 

This palm is wild in adjoining plains districts and is said to form extensive 

forests along the Eamganga river in Eohilkliand, but I am doubtful whctber it adiially 
occurs wild within our area. There are I believe some palms of this species planted at 
Bageshar ii^ the Almora district. The base of the stem is surrounded by n mass of small 
roots. Flowers : April-May. Fruit ; September-October. 

2. PhCBnix humilis, Roijle, Vem. Kha/jilr, G-eii, Thakal, EA 
and H.— .A medium-sized palm with stems 5 — ^20 feet high and up to 12 
inches diameter. Stems densely covered with the stumps of the leaf- 
stalks. Leaves 4 — 8 feet long, pinnate. Leaflets 10 — 20 by *4-*5 inch, 
pliable, fascicled, more or less quadrifarious, bases thickened but not 
decurrent on the common petiole, degenerating into spines towards the 
base. Male flow^ers *15~*2 inch long, creamy white, scented; spadix 
about 12 inches long, rather longer than .the spatbe; spathe about 2*5 
inches broad and ‘5 inch thick, splitting to allow the inflorescence 
to j)ass through. Female flowers yeliGwish-green, globose ; spathe as 
in the male. Fruiting spadix 1-4 feet long, bright orange-yellow ; the 
peduncle compressed, np to 3 feet long, and *75 inch diameter; spi.kes 
5— 10 inches long. Fruit ‘5 — ‘7 inch long, oblong, dull red a.t first, 
black wdth g- glaucous bloom when fully ripe. 

Occurs throughoufe tlie hills between 1,000 and 6,500 feet. Common in dry miscel- 
laneous sal and chir forests, especially in shady ravines. In some places it is becoming 
exterminated owing to the practice of removing the edible growing point of the stem. 
Flowers : October-JSTovember. Fruit : June-July. The species here described is var, 
iypica, Becc. For some years the growth is very slow and the stem being scarcely raised 
above the ground level it much resembles P. acaulls. In sal forest the stem seldom 
exceeds 5 feet high, 

3. Phoenix acaulis, Buck: — Ham. Verm Khajilr, Gen. Thdkal, 
EA. — ^A dw^'arf palm ; the globose bulb-like stem 6 — 9 inches diameter 
and densely covered wdth the stumps of the leaf-stalks. Iieaves 3 — 5 
feet long, pinnate. Leaflets 10 — 20 by ‘4 — “8 inch, rather stiff, arranged 
irregularly along the rachis or subopposite, the bases thickened and 
slightly deciirrent forming a raised ridge along the common rachis up to 
*5 inch long, degenerating into spines towards the base. Male flowers 
*25 — *35 inch long, pale yellow ; spadix about 6 inches long and 1 — 1*25 
inches broad. Fruiting spadix 6 — ^9 inches long, pale yellow; the 
peduncle compressed, up to 4 inches long and *75 inch diameter; spikes 
4 — 6 inches long. Fruit '5 — '7 inch long, oblong, blueblacfc when ripe. 

Occaafs throughout the subhimalay an tract- in open grassy areas up to 1,500 £ee^ 
Abun&nt- in many grasslands which are annually burnt such as the Path Dun. The 
stem is usually more or less completely buried beneath the ground. The whole fruiting 
peduncle, and usually part of the fruiting spikes as well, is hidden between the leaf -bases, 
powers : Is! ember—January, Fruit: April — ^IVIay, ■ 
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3. TEAOHYCAEPUS, Wendl. 

"Fall anannotl palms. Leaves siiborbiciilar or mn plicately 

niiiitifid ; so.ainents narrow, racHs 0. Spadices stout, 

branched; spathes many, sheathing, coriaceous, compressed, tomentose ; 
hr<ids and bracteoles miiinte. Flowers small, polygamo--nioiioecious. 
8e])als 3, ovafe. Petals 3, broadly ovate, valvote. Stameifs 6, fila- 
‘ mcnts IVoo. Carpels 3; stigmas 3, recurved. Drapes 1 — 3, globose 
or oblong. 

Trachycarpus Takil, Beee. Vern. Trikal or Jhagerau, G-.— A 
iuedium-sized palm with erect stem up to 30 feet high and 12 inches 
diameter covered wdth a fibrous network, the upper portion inore or 
less hidden by the persistent dead leaves which hang down. Leaves 
3 — 6 feet long, fan-shaped, siiborbicular, plicate, margin segmented; the 
segments sliortly bifid or bidentate at the tip, glaucous beneath. 
Petiole 1 — 4 feet long, subtrigonous, the margins armed with minute 
i]*]*egular subspinescent teeth* Flowers greenish -yellow, clustered on 
the branches of a paniculate spadix 12 — 24 inches long; peduncle 
compressed, 1 — 1*5 inches broad, reflexed in fruit. Male flowers: 
sepals suborbicular ; petals twice as long as the calyx. Spathes 2-3, 
8 — 10 inchevS long, reddish-brown, densely clothed with. deciduous 
scurfy tornentiim. Drupe reniform. 

Occurs throughout the central and inner ranges between 6,000 and 8,000 feet, but 
its occurrence is somewhat local, and I only know of three localities whore it grows in 
(xarhwaL It is usually found in shady forests of Quercus mcana on north aspects, but is 
sometimes associated with Querctis dilatata: Plowers : April-May. 

4. CALAMUS, Linn. 

Ufiiially scandent palms armed with long spines or recnrved 
prickle.s, frequently climbing by the aid of long prickly flagella, wbicb 
may be a continuation of the leaf-racbis or an appendage to the leaf- 
sheath or a continuation of the spadix or its .spathes. Heaves not 
confined to a terminal crown, pinnate or pinna tisect, midrib often 
armed. Spadices interfoliar, compound, with tnbnlar jir open persist- 
ent spathes. Plower.s small, polygamo-dioecious, in solitary or binate 
spikelets. Male calyx cupular, 3-toothed ; petals 3, acute, coriaceous ; 
stamens 6. Female calyx as in the male ; corolla tubular below, 8-fid : 
staminodes forming a cup. Ovary incompletely 3-celled, clothed with 
retrorse scales; stigmas 3. Fruit with thin pericarp clothed with 
polished retrorse scales. ^ 

. Calamus tenuis, Fo.t 6. Vern. Bet, Gen.— A climbing palm, the 
stems scrambling by means of prickles on the leaves and attaining 30 
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feet high and '75. inch diameter. Stems smooth, bright green, more , 
or less covered by the persistent leaf- sheaths. Leaves 2— 4 feet long, ' 
pinnate ;, rachis armed beneath with one row of recurved, prickles which 
become smaller towards the tip. Leaflets many,, smaller, towards the 
top, 6—12 by '4 — *7 inch, linear-lanceolate, acuminate, 3-nerved, the 
nerves and margins with scattered bristles or prickles, dark glossy green 
on both surfaces. Petiole stout. Petiole and leaf-sheath sparingly armed * 
with needle-like straight spines np to 1 inch long, the sheath bearing a 
slender whip-likd flagellum up to 8 feet long armed with recurved prickles. 
Spadices branched, 4 — 7 inches long, arranged along a common axillary 
rachis which attains several feet in length and terminates in a prickly 
flagellum. Spathes elongate, tubular; the lower 6 — 10 inches long, 
armed with recurved prickles; upper scurfy. Flowers small, male in 
3-4 series, female distichously arranged, in spikeletg up to 4 inches 
long, the lower often panicled in the male. Fruit resembling a small 
cone, about '4 inch long, ellipsoid, clothed with closely imbricating 
pale scales with dark-coloured margins. 

Occurs throughout the subhimalayan tract up to 2,000 feet. Abundant in swampy 
localities. The asrial stems are produced from rhizomes which run along the surface of 
the ground and under favourable conditions the dense masses of hanging stems with their 
prickly foliagg become almost impenetrable. Flowers : July- August. 
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Herbs, rarely shrubby and then usually scandent ; stem often a 
tuber or j:hizome bearing annual shoots. Leaves usually more or less 
fleshy, simple, lobed or palmately or pedately divided, membranous 
sheaths usually present at the base of the petiole or peduncle. FlowervS 
small or minute, crowded on a simple fleshy spadix with green 
or coloured spathe, rarely few, bisexual or usually moncBcious with the 
male and female inflorescences on different parts of the same spadix, 
very rarely dioecious. Spadix often produced beyond the flowers into 
an appendix ’h Perianth 0 or inferior, cupular or of 4— 8 segments. 
Anthers in hermaphrodite flowers 4 — 8, in monocecious flowers 1-many, 
often united into ‘‘ synandria.” Ovary entire, very rarely lobed, 1- 
many -celled. Style 0 or various. Ovules Lseveral in each cell. 
Fruits mostly baccate, distinct or confluent. 

A. Perianth present. Ovary 3-ceiled, ceils 1-ovuIed. 

Spadix stipitate or sessUe ... ... 1. Potho^. 

B. Perianth 0. Spadix sessile. 

JL. Ovary 2-celled, cells many-oviiied ... ... 2. Raphidophora. 

Ovary l-celled with 1. basal ovule ... ... 3. Scindapsus. 

1. POTHOS, Linn. 

Herbs or shrubs scandent by means of the adventitious roots. 
Leaves distichous, articulate to the usually winged petiole, simple. 
Spathe small, reflexed, persistent. Spadix sessile or stipitate, peduncied 
below the spathe. Flower’s bisexual; sepals 6 with incurved tips; 
stamens 6, filaments flat. Ovary 3-celled, stigma small, ovules 1 in each 
cell. Berries 1 — S-seeded. 

Pothos Cathcartii, SchoU . — ^An evergreen climber with dark green, 
smooth, terete, woody stems which attain 60 feet high and *6 inch 
diameter. Internodes '5 — 1*5 inches long. Leaves alternate, 3*5 — 7 by 
1*25 — 2 inches, oblong or ovate-oblong, acuminate, base rounded, dark 
glossy green ab^ve, pale and glossy beneath, thick, nerves indistinct. 
Petiole ‘75 — 4 inches long, winged on either side to form a leaf-like 
expansion *3 — 1 inch broad at the broadest part, slightly widening 
upwards and rounded at the top. Peduncle solitary, axillary, *5— *7 
inch long below the spathe, partly hidden by 4 or 5 imbricating bracts. 
Spathe suborbiciilar, cordate, cuspidate, the edges incurved, *5-*6 inch 
Hcrosis, §reen usually tinged with purple. Stipe *2-*3 inch long terminat- 
ing in an ellipsoid, yellow, fleshy, many-flowered spadix *3 — ‘5 inch long. 
Berries scarlet, *5 — ‘7 inch long. 
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Occurs iiiroiigliout tlie outer hill ranges between 1,500 and 2,500 feet. Not very 
cmiimoa and always in moist and shady ravines. It is mainly found climbing up the 
trunks of trees bid- also occasionally on banks or rocks. The climbing stems produce 
leaves which are more or less reduced, especially the blade. Cexdaiii branches near the 
ground grow downwards instead of upwards. These produce reduced haves at first but 
subsequently remain leafless. They root freely at the nodes in contact with the gromicl. 
The normal climbing stems produce numerous drooping leafy branches 2 — 4 feet long 
which are flow’er^bearing. Flow^ers : March- April. 

2, EAPHIDOPHOEA, 

: Bufiruticose climbers, clinging by their adventitious roots. Leaves 

distichous, entire or pinnatifid, usually large; petiole geniculate at the 
tip. Spathe coriaceous, ovate, acuminate, deciduous. Spadix sessile 
above the spathe, stout, elongate. Flowers crowded, bisexual ; perianth 
0; staments 4— 6 with very short flattened filaments. Ovary obconic, 
truncate, sub-2-celled ; ovules many, parietal. Berries niany-seeded and 
confluent. 

Raphidophora glauca, Schott . — ^An evergreen climber with somewhat 
woody stems up to 40 feet high and 1*25 inches diameter clinging close 
to its support by means of strong adventitious roots. Bark smooth, 
pale brown when old, bright green when young. Leaves 7 — 12 by 4*~-9 
inches, obliquely ovate, base cordate on one or both sides, pinnatipartite 
•with 1-2 deep cuts on either side of the midrib or. less frequently quite 
entire, thick, glossy green ; lateral nerves arcuate. Petiole 44-12 inches 
long, not winged but with a deep groove along the upper Surface over 
which is stretched a deciduous thin membrane. Peduncle solitary, sub- 
terminal, rather slender, 2 — 4 inches long. Spathe 2*5 — 3*5 inches long, 
fleshy, ovate-oblong or lanceolate-oblong, cuspidate, salmon coloured 
inside. Spadix sessile, cylindric, pale yellowish, 2-3 inches long by about 
*5 inch diameter. Fruiting spadix erect. 

Occurs throughout the outer hiii ranges between 1,500 and 4,500 feet. Abundant in 
shady damp w-ell-wooded ravines where it climbs up the steins of trees or over rocks 
and steep banks. Flowers August- September. 

3. SCINDAPSUS, Schott. 

stout suffruticose climbers clinging by adventitious roots. Leaves 
usually large, distichous, entire or’ pinnatifid. Spathe coriaceous, acu- 
minate, deciduous. Spadix sessile above the spathe, ’stout. Flowers 
crowded, bisexual; perianth 0; stamens 4—6 with short flattened fila- 
ments. Ovary obconic, truncate, 1-celled; ovule solitary. Berries 1- 
seeded, confluent or closely adpressed. 

Scindapsus ofBcinalis, Schott . — deciduous climber with rather 
soft and succulent stems up to 60 feet high and 2 inches 'diaipeter 
clinging close to the trunks of trees by means of adventitious roots. 
Bark on young stems smooth, pale brown or pale ashy, on old stems 



2CG.~ABAGBiB, 


'S51 


very ,, corky and deeply furrowed. Leaws /alteiiia-te, 6— 12 by 4 — 8 
inclies, obliquely loYate-oblong, apex rather 'ab3:ii|>tly ' Ciisp^^^^^ entire, 
base rounded or slightly cordate, lateral nerves arcuate. Petiole 4 — 7 
inches long, with a knee about *25 inch from the top, winged from the 
base up to the Imee, the base amplexicaul ; winged base *6— ‘8 inch 
broad gradually tapering upwards. Peduncle solitary, temiiiial, stout, 
2—2*5 intjhes long. Spathe 4—6 inches long, oblong, terminated by a 
cusp ‘5 — *7 inch long, green outside, dull yellow inside. Spadix sessile, 
cylindric, slightly narrowed at botip ends, about as long as the spathe 
and *75— 1 inch broad, greenish-yellow. Pruiting spadix 5-6- inches 
long and 1*25—1*75 inches diameter, pendent, with a scaly appearance 
formed by the exposed surfaces of the closely adpressed but not con- 
fluent berries. 

Occurs throiigliout ][;lie subhimalayan tract and outer hill ranges between 1,000 and 
3,000 feet. Very common in sal forest. Flowers : June probably. 
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Tribe Bambiisem, 

Perennial M^oi5)dy grasses, eften gregarious. Ehizoiiie stout, creep- 
ing, usually knotted and tufted, producing ascending stems (culms) at 
intervals.. Culms cylindric, jointed, hollow between the joints, each 
joint (node) giving rose to a thin or coriaceous sheath (culm-sheath) 
which terminates in a more or less imperfect blade. Culm-sheatlis 
alternate bearing buds in their axils. Leaves distichous, narrow, midrib 
prominent ; petiole very short. Blade jointed to the amplexicaul split 
sheath, with an appendage (ligiile) at the junction. Inflorescence 
usually a large compound panicle with spicate branches. Flowers in 
spikelets consisting of a number of bracts (glumes), the lower 1 or more 
empty, the upper also sometimes empty or bearing imperfect flow'ers. 
Flowering glumes 1-several in each spikelet, each with an axillary 
membranous bract (palea), enclosing a, flower betw^een each flowering 
glimie and palea. Flowers usually of 2-3 small scales (lodicules) 

representing the perianth, l)esides the stamens or pistil or both. 

Stamens 3 or 6, rarely more or fewer; filaments capillary; anthers 
versatile. ^ Ovary superior, 1-ceIled; ovule solitary; stigmas 2-3. Fruit 
a caryopsis,’* pericarp adnate to or separable from the seed, 

A. Small . bamboos. Culms less than 1 inch diameter. 

Stamens 3 ... ... ... ... 1. Arundinaria. 

B. Large bamboos. Culms over 1 inch diameter. 

Stamens 6 

1. Culms with the lower branches thorny or 

culm-sheaths with large fringed auricles ... 2. Banibusa. 

2. Culms without thorny branches. Culm-shenths 

without large fringed auricles ... ... 3, Dendrocahmus. 

1, AEUNDINAEIA, Michaux. (The Ringals,) 

Erect, 1 ‘arely climbing, shrub-like bamboos, usually tufted and 
growing gregariously. Culms slender, nodes prominent, branches 
fasciculate-. Culm-sheaths thin,' early deciduous; imperfect blade 

narrow. Leaves, usually small. Inflorescence paniculate or racemose, 
terminal on lealy or on separate culms, Spikelets 1-many -flowered, 
compressed; flowers mostly bisexual; empty glumes 2, membranous, 
unequal ; flowering glume longer, concave, many-nerved ; palea usual- 
ly shorter than the flowering glume: Lodicules 3, ciliate. Stamens 
3 — 6, usually 3. Ovary often hairy; style short. Pericarp adnate to 
the see^. - ' f " 

I. — Culms crowded into definite clumps. 

1. Transverse veins conspicuous. Leaf -sheath 

bristly at . the tip ... ... ... 1 . spathiiiora. 
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•2. TruiiBvnrse veins nil or very obscnre. Leaf- 
slieatli not -bristly at the tip. 

(a) Nodes witbout a distinct pale ring. Culm* 

slieath gradually narrowed from the middle. 

Bracts less than 1 inch long ... ... 2. falcafa. 

(b) Nodes with a distinct pale ring. Culm-sheath # 

narrowed only at the top. Bracts up to 2 

inches long ... ... ... 3. Falconen. 

II. — Culms arising singly from a creeping rhizome not « 

forming definite clumps. Transverse veins con- 
. spicuoiis. Leaf-sheath bristly at the tip ... 4. jaunsarensis. 

Note . — Transverse veins when described as conspicuous are visible to the naked 
(!yo when the blade is held up to the light. When described as obscure they are not 
visible even w’ith an ordinary hand lens as a rule. 

!• Arundinaria spatMflora, Tm. Vern. ParlMi or Tlidm, 
G. — Culms crowded into clumps/ usually 12—20 feet long and — ‘8 
inch diameter, when young greenish sometimes tinged with purple and 
always with a whitish bloam, dark green when old with an incrustation 
formed from the bloom. Internodes 10 — 16 inches long. Culm- 
sheaths one-to two-thirds the length of the internodes, edges parallel 
to near the apex, then narrowed to a truncately rounded tip ’5 inch 
broad; imperfect blade 1 — 4 inches long, subulate. Leaves 2*5— ^‘5 
by *4 — ‘6 inch, 2 — 4 at the ends of the twigs, transverse veins con- 
spicuous dividing the leaf into numerous rectangles. Leaf-sheath 
loose, persistent, ciliate on one edge, bearing at the top sIkaI auricles 
furnished with a few long purple bristles; ligule ciliate. fnfloreseence 
usually on separate leafless culms, consisting of fascicled drooping 
panicled racemes subtended by large papery bracts 2-3 inches long. 
Spikelets 1-2*5 inches long, 4— flowered. Stigmas 3. 

Occurs throughout the central and inner ranges betw^een 8,000 and 11,000 feet. 
Gregarious and very common. TJsually associated with Qnercus semecarpifoUa and some- 
times with Abies Pindrow, > 

2* Arundinaria falcata, Nees. Vern. Gadh-ningdl or Go/a-* 

ningdl, G-.— Culms crowded into clumps, usually 6 — 12 feet long and 
*4- '5 inch diameter, green and smooth covered with a conspicuous whitish 
bloom when young, yellowish when old. Internodes 6—10 inches long. 
Culm-sheaths as long as or up to 2 inches longer than the inteiiiodes, 
gradually nanwed from the middle to a truncate tip; ^imperfect blade 
*5 — 2 inches long, subulate. Laeves 3-4 by ’2-‘3 inch sometimes up to 
12 by 1 inch on young shoots, transverse veins very obscure. Leaf- 
sheath glabrous; ligule membranous, dentate or lacerate. Inflorescence 
on separate leafless culms, consisting of falcate panicled racemes sub- 
tended by shor't linear or lanceolate bracts less than 1 inch long. 
Spikelets *5 — ‘7 inch long, 2-sometimes 1-flowered, some sessile? 
on long slender pedicels. Stigmas 2. 

Occurs throughout the hills between 4,000 and 8,500 feet. Gregarious and very 
cottimon, usually asswiated with Quetem incam. I have measured a culm of this species 
22 feet long and *8 inch diameter* It dowered gregariously in Garhwal in 1916. 
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3. iFiiBdiiiaria Fakonen, BeMh. Vern. Deo-nimjal, G.— 
Culms crowded into clumps, iisoally 6 — -12 feet long, covered witli a 
glaucous bloom when young, yellow when old with an incrustation 
formed from the bbom, the nodes usually with a conspicuous whitish hang. 
Internodes 6 — ^10 inches long. Culm-sheathg varying from less than 
the length of one internode to the length of two internodes, oblong, 
narrowed* only at the top to a truncate tip; imperfect blade 1—4 inches 
long, subulate. Leaves 2 — 5 at the ends of the twigs, 3— 6 by ‘5 — ‘75* 
inch, transverse veins absent. Leaf-sheath glabrous with ciliate 
margins; ligiile long, hairy. Inflorescence on separate leafless ciihiiB, 
consisting of fascicled panicled racemes subtended by papery bracts 
*75 — 2 inches long. Spikelets 1-flowerecl. 

Occurs throughout the central and inner ranges between 6,000 and 8,o00 feet. 
Gregarious and common though less common than any of the other species of ringal. It 
flowered gregariously in 1913 and 1914 in GarhwaL 

5 . Amndinaria jaunsarensis, Gamble, Verii. Junvra, Gyons or 
Samra, G. — Culms arising singly from a creeping rhizome, not forming 
definite clumps, usually 8 — 16 feet long and *6 — ‘75 inch diameter, 
when young covered with a glaucous bloom, smooth and yellowish -green 
when old. Internodes 7 — 15 inches long. Culm-sheaths usually twm 
thirds the^ length of the internode, rarely exceeding it, broad at the 
base, edges^nearly parallel in the lower half, narrowed at the top to a 
truncate tip, glabrous, terminating in two auricles bearing stiff bristles; 
imperfect blade 1 — 4 inches long, subulate. Leaves 2 — 5 at the ends 
of the twigs, 4 — 6 by ‘5 — ‘75 inch, transverse veins conspicuous dividing 
the leaf into numerous rectangles. Leaf-sheath persistent, bearing at 
the top short falcate auricles furnished with 5-6 stiff bristles ; ligule 
pubescent. 

Occurs throughout tbe central aud inner ranges between 7,000 and 10,500 feet. 
Very common and gregarious, most frequent in association with Querciis seynecarpifofia, 
but also with Abies Pindrow and Quercus dilatata, I have measured a culm up to 2'2 feet 
long. 

2 , BAMBUSA, Schreb, 

Erect bamboos growing in dense or rather open clumps. t*ulms 
small to large. Culm-sheaths various, often with very large fringed 
crimped auricles. Leaves with inconspicuous transverse veins. Inflores- 
cence a large compound panicle. Spikelets 1- many -flowered; empty 
glumes 1 — 4 ; flowering glumes ovalte-lanceolate usually mucronate ; 
pale^ 3-lmeIed, the keels ciliate or not. Lodicules 3, ciliate. Stamens 
6. Ovary hairy above; stigmas 1 — 3. Pericarp thin, adnate to the 
seed. 
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Bambusa arundinacea, FFf/Zd. Vern. Kdnta bans ^ G-en. Kanwds, 
11. JBng. Thorny Bamboo. — Culms 4 — 60 feet high and 4—7 inches 
diameter, bright green, in very congested clumps with numerous stiff 
iealless branches near the base which bear strong curved thorns. Nodes 
very prominent; internodes 12— 18 inches long, the walls 1-2 inches 
thick. Culm-sheaths 9—12 inches long, striate, orange-yellow and 
thickly ciliate with golden hair when young' otherwise glabrous, rounded 
'at the top; imperfect blade triangular, sharply pointed, concave with 
involute margins, densely felted within with dark bristly hairs, the 
mar-gins decurrent on the sheath, wavy, plaited, long and thickly ciliated 
but hardly auricled. Leaves seldom exceeding 8 by 'N inch, secondary 
longitudinal nerves 4 — G on either side of the midrib. Spikelets '5—1 
inch long, glabrous; empty glumes 0 or 1-2; flowers 3 — 7, the lower- 
bisexual, the upper male, followed by 1 — 3 imperfect flowers. 

This bamboo is not generally supposed to be indigenous in the Ganges valley. 
Without going so far as to definitely contradict this belief I must nevertheless record 
that in my opinion this species has, every appearance of being both wild and indigenous 
in the Haldvvani Division. Here it is found in abundance east of the Naiidhaur river 
where it commonly forms a fringe along the banks of tarai streams, and it is appanpitly 
as common in the most remote and unfrequented forests as in those wliich might be 
expected to have come in contact with present or past civilisations. In other divisions 
(his bamboo is rarely seen and then only where planted. This species flowered gregarious- 
ly throughout the suhhimalayan tract in April, 1906. ^ 

3. .DEN.DEOOALAMUS, Nees. 

Erect unarmed bamboos, usually growing in dense clumps. 
Culms medium-sized or large. Culm-sheaths often very large, im- 
perfect blade narrow-triangular. Leaves without transverse veins. 
Inflorescence a large compound panicle. Spikelets few-flowered, usually 
in globose heads; flowers usually bisexual; empty glumes 2-8, many- 
nerved; flowering glumes like the empty; palea of lower flowers keeled, 
of upper dorsally rounded. Lodicules 0 or rare. Stamens 6. Ovary 
hairy above. Stigma usually simple. Pericarp coriaceous or crusta- 
ceous, separable from the seed, 

Culms 1 — i inches diameter. Heaves rarely over 1 inch 
wide. S^jikelets spinescent, yellowish ... .... ... 1. str ictus. 

Culms 4 — 7 inches diameter. Leaves over 1 inch wide. ’ # 

Spikelets soft, purple . ... ... 2. Hamiltorm. 

1 . DendPO(3alamiis strictus, Nees. Vern. Bans, Gen.— Culms 
densely tufted, 20 — 40 feet high and 1 — 4 inches diameter, glaucous 
and covered with -white scurf when young, often Solid or nearly so near 
the base. Internodes 10 — 15 inches long. Oulm-sheaths , a little 
shorter than the internodes, glabrous or with blackish stiff hairs'* stuiate, 
rounded at the top, ciliate at the edges, very slightly auricled ; imperfect 
blade elongate-triangular, hairy especially within. Leaves 1—10 by 
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■2 — 1'2 inches. Leaf-sheaths striate, hairy, ending in a prominent 
callus and short auricles with a few deciduous cilia. Spike lets s|>ines- 

cent, in dense globular heads which are 1'5 — 4 inches apart and 1 — 
inches diameter. •Stamens yellow. 

Occurs throughout the suhhimalayan tract and outer hill ranges between 1,000 and 
5,000 feet. Abundant and gregarious throughout the Bhabar. Flowers gregariously at 
long intervals but sporadic flowering also takes place every year. Flownra : !^rnrrh > 
April. Fruit : June. 

2. DeiidFOCalaMiis Hamiltonii, Nees. and /Irw.— Culms fairly ^ 
densely tufted, 40—60 feet high and 4—7 inches diameter, greyisli- 
white when young with dense adpressed pubescence, dull green 'when old. 
iisnally naked below, often with very long branches arising singly from 
the upper nodes, nodes towards the base of the culms often with small 
abortive rootlets. Internodes 12 — 20 inches long, walls '5 inch thick. 
Ciilm-sheath as long as the internodes or shorter, stiff, persistent, glab- 
rous or with scanty patches of brown stiff adpressed hairs without, 
truncate at the top and furnished on either side with small glabrous trian- 
gular auricles; imperfect blade often 12 inches long, narrowly ovate- 
lanceolate, about three-fourths as broad at the base as the top of the 
culm-sheath, glabrous without but with black sharp hairs at the base, 
within. Jjeaves 2—18 by ‘5 — 4 inches. Leaf-sheath with a prominent 
shining ca1|jis at the apex. Spikelets soft, in semi-globiilar heads which 
are 2 inches or less apart and *7 — 1*5 inches diameter. Stamens purple. 

Apparently not indigenous within our area but is sometimes cultivated at elevations 
np to 2,600 feet, and Mr. W". J. Bambert informs me that it is found naturalised in the 
Haldwani Division below the .Pnnagiri temple. There are no specimens of this bamboo 
from our area ut either the Kew or Dehra Dun herbaria. It is one of the common bamboos 
of Sikhim. 




XOII. — ONETAGE^. . 


559 


" XCIL— GNETACE^, 

Shrubs, erect or climbing, resin-ducts absent, Leaves opposite, 
whoiied or reduced to a short 2 — 4~toothed sheath^ exstipulate. Flowers 
unisexual, dioecious, rarely monoecious, in axillary or terminal spikes or 
cones, Male flowers; perianth 2-Iobed, valvate or spatliaceGiis ; fila« 
ments connate in a column ; anthers 2 — 8, globose, 1— 3-celled, sessile 
or subsessile on the column. Female flowers; one erect ovule with one 
integument prolonged into a tube (tubillus) which has the functions of 
a style, and enclosed in a single or double perianth. Fruit (in the 
following species) fleshy, consisting of succulent bracts enclosing 1-2 
seeds. 

EPHEDRA, Lmn. 

•Leaves reduced to sheaths at the nodes of the branches. Male 
flowers in short bracteate spikes which are whorled or in pairs. Female 
flow^ers in gairs, or sometimes 3 or solitary. 

Ephedt^ Gerardiana, Wall. — A low dense tufted shrub 6 — 18 inches 
high with stems lip to 1 inch diameter. Bark rough, reddish-brown. 
Branchlets green, erect, often curved. Internodes ‘5—1*5 inches long 
by about *05 — *1 inch diameter, striate. Leaves reduced to sheaths at 
the nodes of the branches. Sheaths *08 inch long, 2-toothed. Male 
flowers 4—8, in bracteate spikes which are solitary or 2-3 together ; bracts 
rotund, obtuse, connate, about *05 — *1 inch long ; anthers 5 — 8. Female 
flowers in 1-2-flowered, usually solitary spikes. Fruit *3-*4 inch long, 
ovoid, red, succulent containing a sticky juice. Seeds 2, black. 

Occurs along the main Himalayan range between 6,600 and 14,000 feet. Very 
common on the inner dry ranges bordering Tibet where it grows on open exposed shingly 
slopes or amongst rocks, Flowers : May — ^July. Fruit : July — October, 
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' " ; XCIIL-^-TAXACEiE, 

. Trees or shrubs. No vessels in secondary wood. Leaves mostly 
narrow* linear or lanceolate. Flow^ers diclinous. Perianth 0. Pollen- 
sacs born on the undersurface of sporophyils (stamens) which aje 
usually scale-like. Carpels (sporophyils) solitary or few. Fruit drupa- 
ceous ; seed exserted. 

TAXUS, Tourn, 

A tree with many varieties. Flowers usually dioecious. Leaves 
bifarious, linear. Male flower a pedicelled whorl of 3 — 8 pollen-sacs on 
a peltate sporophyll. Female flower reduced to a single ovule, terminat*-. 
ing a short peduncle clothed with imbricating scales, and seated on a I 
thick cup-shaped disk, enlarged in fruit. 

• Taxns baccata, Linn. Vern. Thuner, Gen. Eng. Yew. — ^A 
small evergreen tree up to 12 feet girth and 40 feet high, but usually 
smaller. Stems branched low down and usually irregularly fluted. Bark 
dark reldish-brown, rough, exfoliating in irregular thin, often papery 
scales. Blaze *3 — *35 inch, soft and somewhat fibrous, pink. Leaves 
1 — 1*5 inches long, linear, flattened, distichous, acute, narrowed into a 
short petiole which is decurrent along the twig, dark green and shining 
above, pale yellowish or rusty beneath. Male flowers in catkins which 
are subglobose and solitary in the leaf-axils. Stamens about 10. 
Fernale flowers solitary, axillary, resembling leaf-buds. Fruit composed 
of the enlarged cup-shaped disk which ultimately becomes succulent and 
bright red, about^‘3 inch long, and surrounds the olive-green seed of 
which only the tip is exposed. 

Occurs throughout the hills between 6,000 and 11,000 feet. Scarce in the- central and 
outer ranges, common on the inner ranges on north aspects in forests of Quercus seme-' 
carpifolia, Picea Morinda and Abies Pindrow. Plowers : April-May. Fruit : November. 
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■ ♦ xciv.— PINACE^.; 

^ ^ or shrubs, mostly evergreen. Leaves usually needle-like or 

scaie-like,talways containing resin-cahals, . Flowers • diclinous. Perianth 
0. Male flowers in deciduous catkins consisting of niimeroiis sporopliylls * 
(stamens) which are usually scale-like and bear 2 — 6, rarely more, 1- 
celled pollen-sacs on the lower surface. Female flowers in cones con- 
sisting, of numerous scale-like open carpels (sporopliylls) wliicli are fiat 
or peltate and, bear either directly or on a special subsidiary, scale 
(placental scale) 1-many ovules. Fruit usually a nvoody cone sometimes 
berry-like. Seeds not exserted. . • 

I. — •Cones more or less woody when ripe. 

A. Cones falling off entire. 

1. Leaves needle-like. 

(a) Leaves in bundles of 3 or 6 ... ... 1. Pinus, 

(b) Leaves single. 

* Leaves 4-sided, spreading in all directions ... 2. Picea, 

Leaves flat, more or less distichous ... 3. Tsuga. 

♦2. Leaves scale-like ... ... ... 4. Cupressus. 

B. ^ Cones breaking up on ripening. ^ . 

1. Leaves flattened, more or less distichous ... 6. Abies. 

2. Leaves triquetrous, fascicled on dwarf shoots, 

single and spirally arranged on long shoots 6. Cecims. 

II. — Cones more or less succulent when ripe forming a 

berry-like fruit ... ... ... ... 7. Jufiiperiis, 

1. PINUS, Linn. (The Pines.) 

Evergreen trees, the branches whorled. Shoots dimorphic, long 
shoots and dwarf shoots. Leawes dimorphic, those of seedlings and long 
shoots single, needle-like or reduced to scales, those of dwarf shoots 
arranged in bundles of 2, 3 or 5, dwarf shoots shed with their leaves. 
Flowers monoecious. Catkins borne on the shoots of the current year, 
in whorls crowded at the base of the shoots. Stamens numerous, each 
bearing 2 pollen-sacs, the connective produced in . a membranous tip. 
Cones solitary or whorled ; scales double, the lower (carpellary) small 
disappearing in fruit, the upper (placental) bearing near its base 2 
reversed ovules and becoming hard and woodj in fruit. Pipe cone 
formed from the imbricating placental scales. Seed usually winged. 

^Leaves in bundles of 3. Cone of thick woody scales ... 1. long i folia. 

Leaves in bundles of 5. Cone of slightly woody scales ... 2. excels a. 

Dr. Brandis in his Porest Flora gives Dr. Jameson as his authority for stating that 
Pinus Gerardiana. Wall, occurs betweeu Malari and Bampa in the Niti valley and thi§ 
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statement lias apparently been copied by subsequent authors thongh J. L. Stewart in his 
Punjab Plants says that the dried specimens from this area at Saharanpur hardly agree 
with F. Gcrardiana. I was twice in this locality and failed to discover any pine except 
P. cxcelsa through I made a close search and I feel convinced therefore that P. Gcrardiana 
does not occur. This pine has a smooth bark with leaves 2 — 4 inches long in bundles 
of 3. ■■■ . ' • 

1. Pinas longifolia, Boxb. Vern. Chir, Gen. Salla, NG and 
EA. Kolain, NG.— A large evergreen tree commonly attaining 8 feet 
girth and 120 feet high. Bark of poles and immature trees grey or 
'pinkish-brown, very rough and deeply fissured longitudinally; of fully 
mature stems fairly smooth split up by a network of shallow cracks into 
irregular scales. I/eaves in bundles of 3, 9— 12 inches long, bright 
green, each bundle surrounded at the base by a persistent sheath of bud- 
scales ‘5 — 1 inch long. Catkins "5 inch long. Cones on short stiff 
stalks; solitary or 2— 5 together. Eipe cones 4 — 8 inches long, 3^ — 5 
inches diameter ; scales very thick and woody with a p3n7amidal pointed 
or recurved beak. Seed '3 inch long with a long thin membranous 
wing. 

Occurs throughout the hills betwoBu 1,500 and 8,000 feet, but not found in the 
dry interior ranges. Forms extensive forests which a, re remarkable for the general absence 
of other tree species, though Quercus mcana is a frequent associate at higher eleva,tions. At 
Gwaldam in north Garhwal I have measured a tree 14’ 5 feet girth and 150 feet high. 
Flowers : March- April. Cones ripen January — June. 

2, Piniis excelsa, Wall. Vern. Chilla or Safed-cJikilu, NG-. 
Dhurasala, BA. Eng. Blue Pine. — large evergreen tree*' commonly 
attaining 7 feet girth and 100 feet high. Bark of poles quite smooth and 
greenish-grey ; of older stems pale grey and rough with vertical cracks ; 
of fully mature stems pinkish -grey or pinkish-brown split up by a net- 
work of deep, or shallow fissures into irregular scales usually about 2-3 
inches across and 6 — 9 inches high. Leaves in bundles of 5, 4 — 8 inches 
long, bluish-or greidsh-green, slender, drooping; sheath of bud-scales 
deciduous. Catkins *3 inch long. Cones at the ends of the shoots, 
usually 2-3 together. -Eipe cones 6 — 12 inches long, cylindric ; scales 
only slightly woody with obtuse tips. Seeds ’3 inch long, wing 3 times 
the length of the seed. 

Occurs wild along the main Himalayan range between 4,500 and 12,500 feet. 
Extensively introduced in plantations in other parts of the hills, but not .indigenous. 
Abundant on the diy inner ranges where it often occurs pure as a heK' immedia.telv below 
that of Betula utilis ; here it attains its maximum elevation. South of the main range it 
occurs more locally and is usually found associated with Quermts mcana. Picea Morinda 
and Gupressns tomlosa; here its rans'e extends from 4,500 to 8,500 feet* I have measured 
trees in North Garhwal of 12 feet girth and 90 feet high, .also of 7 feet girth and 140 feet 
high. Flowers : April— June. Cones ripen September— November. 

2. PICEA, Link. (The Spruces.) 

Lafge evergreen trees,, the branches whorleff. Shoots noTi-dijnor- 
phic, only long shoots present. Leaves scattered, spiral, 4-angled in 
secffiion, acute, jointed at the base. Cones pendulous ; scales persistent, 
divided into carpellary- and placental, placental scales with two ovules 
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side by side on the upper .surface. ■V,:Ei|)a' cone formed from the imbrica- 
ting placental scales. 

Picea Morinia, 'Lmfc, Syn. ■ P. Smithiana^ Boiss. ■ Vem. Rdga, 
Kathela or Kala-cJikilu, NG.— A large evergreen tree commonly attain- 
ing 15 feet girth and 160 feet Eigh,- with wlioiied horizontal or drooping 
branches and hanging branchlets. . Bark reddish-brown or pale grey, 
rough, exfoliating in thin woody plates; on very old trees split up into 
large polygonal or oval scales with shallow cracks between. Blaze '5 — *75 
inch, fibrous, pink freckled, .with orange-brown. Leaves 1 — 1*5 inches 
long, spirally arranged all round the branches, needle-like, stiff and 
pointed, Flo-wers monoecious. Gatkins *75—1 inch long, solitary, 
erect, nearly sessile in the axils of the upper leaves. Stamens with 2 
linear pollen-sacs, the connective produced. Cones solitary and terminal ; 
carpellary scales disappearing in fruit ; placental scales bearing 2 reveivsed 
ovules near the base. Eipe cones 4 — 6 by 1-2 inches, pendulous; 
placental scales coriaceous. Seed *2— ’25 inch long; wing *5 inch long, 
obliquely' spa.thulate.- . / . . 

* Occurs along the main Himalayan range jn Horth Garhwai between 6,000 and 11,000 
feet, but I have no record of its occurrence in the Almora district. It is found in Garbwal 
on both sides of the main range and almost invariably on north aspects. Occasionally it 
forms pure forest, but is more usually mixed. with Ahies Pindrow or deciduous broad leaved 
trees. In tl^ Nandagini valley I have measured a tree 17 feet girth and 205 feet high and 
near Ganoi in Dasoii a tree of 21 feet girth at breast height. Flowers : April. Cones 
ripen October-November. 

3. TSUG-A, Ganiire. (The Hemlock Spruces.) 

Evergreen trees. Shoots not dimofphic, only long shoots present. 
Leaves scattered, spiral, flat, narrow, jointed on the branch. Cones 
small, pendulous ; scales persistent, divided into carpellary and placental, 
placental scales with two ovules side by side on the upper surface. 

Tsuga Bmnoniana, Carr. Verb. Tansin, Bhotia. Baghi or Patri, 
EA. — A large evergreen tree up to 15 feet girth and 120 feet high. 
Branchlets pendulous. Young shoots pubescent. Leaves ‘5 — ^1 inch long, 
more or less distichous, whitish beneath, tip obtuse, base narrowed to 
a very short petiole. Petiole jointed to a decurrent raised rib on the 
branchlets. Blowers monoecious. Catkins ■l-'2 inch long, pedunculate, 
axillary and terminal. Stamens with 2 rounded pollen-sacs. Peduncles 
slender, ’05 — 15 inch long, surrounded at the base by a cluster of scales. 
Cones solitary and terminal, '4- '5 inch long; placental scales bearing 2 
reversed ovules at the base. Eipe cones '7 — 1 inch long, ovoid; scales 
rounde^, coriaceous, persistent. Seeds '8 — '35 inch long; wing oblong, 

obttise. V 

Occurs on the main Himalayan range along the Darina and upper Kali valleys of 
East Alniora between 8,000 and 10,000 feet., . Common. This is believed to be the.most 
westerly extension of this species. Elowers : May-June. Cones ripen the same year. 


XGIV.— PINACEiE. 


SC6 

4. CUPEESSUS, Lmn. (Tlie 

Evergreen trees, branches wliorled or not. Leaves; of seedlings 
and young plants needle-like, in whorls of 3 or 4, spreading; of older 
plants scale-like, densely covering the shoots, the$ tips spreading or 
closely adpressed, opposite in pairs. Flowers monoecious. Catkins 
numerous, solitary at the tips of the branchlets, ovoid, smaH ; stamens 
stipitate, peltate, bearing at their lower edge 2 — 6 globose pollen-sacs. 
Cones composed of 4 — 12 decussate, peltate scales, those at the base and 
apex sterile, the others bearing 2-many ovules. Eipe cone globose, 
woody, composed of the peltate scales which touch one another at the 
edges, but do not overlap. Seeds compressed or angular with lateral 
wings. 

Cupressus torulosa, Eon. Vern. Sumi, Gr. Sirai, A.— A l&vge 
evergreen tree commonly attaining 12 feet girth and 150 feet high, with 
rather short horizontal or drooping branches forming an almost cylindric 
crown. Bark pale or dark brown often reddish, rough with large fairly 
deep vertical fissures usually 1-2 inches apart, exfoliating in fibrous 
strips. Blaze ‘5 — 1*5 inches, pink, fibrous. Leaves of old plants ‘1 
inch long or less, triangular, thick, with Glosely adpressed tips so that the 
branches are not rough to the touch, closely imbricated on ijie youngest 
twigs. Catkins *2-‘3 inch long, often tinged purple, solitaiy at the tips 
of the branchlets. Cones globose; scales 6 — 10. Eipe cones *5 — ‘7 
inch diameter; scales woody. Seeds compressed, about ‘2 inch across 
the wings. 

Occurs throughout the hills between 6,000 and 9,500 feet either wild or planted. 
On the main Himalayan range it is common either in pnre forest or associated with other 
species, principally Querciis dilatata, Pinus excelsa and Picea Morinda. On the southern 
slopes of, this range it is found almost exclusively on limestone. In the ICulgari Gadh, 
ISTawali Eeserve of hTorth Garhwal I measured a tree 17 feet girth and 205 faet high, 
whilst in 1915 an apparently sound tree close to Bumial Deota, Durmi, Dasoli, in North 
Garhwal measured 26 feet girth at breast height and 145 feet to where the top had been 
broken ot, Blowers : January-Bebruary. Fruit : October-November. 

5. ABIES, Juss. (The Silver Firs). 

Tall evergreen trees. Shoots not dimorphic, only long shoots 
present. Leaves spiral, needle-like, usually flattened. Cones erect, 
scales thin, breaking away from a persistent woody axis when ripe, the 
carpellary scales smaller than the placental but occasionally longer and 
projectmg between them; placental scales bearing at the base 2 reversed 
ovules. 

Young shoots glabrous. Leaves up to 4 inches long, distich- 

... , ... ... ... 1 . Pindrow. ^ 

Young shoots hairy, Leaves up to 2 inches long, spreading 

in all directions except below ... ... 2. Wehhiana. 
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' ■ Allies .Pindrow, Spach. Yem. Rdga, Gen. Eansula^ SG. 
Dodhmna, Chilla^ Ghildi and JhUla, KG. Raisol, EA. Eng. Low- 
level Silver Fir. — A large evergreen tree coiniiionly attaining 10 feet 
girth and 140 feetiliigii with a narrow cylindric crown of horizontal or 
drooping branches. Bark dark grey or brown, rough, becoming more or 
less deepl;^ furrowed with maturity, exfoliating in irregular woody scales. 
Blaze ‘75 — 1 inch, somewhat fibrous, uniform deep reddish-brown or 
purplish-red. Young shoots glabrous. Leaves ‘5 — 4 inches long, dis- * 
tichoiis, those above much smaller than those below, flattened, lower 
surface with, twm pale glaucous bands on- either side, of the raised midrib, 
glossy dark green above with depressed midrib, the tip notched. Flowers 
monoecious. Catkins '5 — '7 inch long, clustered. Stamens with 2 linear 
pollen-sacs ; connective produced. Cones solitary or in distant pairs, 
erect, situated a little below the tips of the shoots, dark blue or purple. 
Eipe cones erect, cyUndric, 4 — 7 by 1*5 — -3 inches; scales cnistaccous. 
Seed ‘4-‘5 inch long, wing longer than the seed. 

Occurs througliout the central and inner ranges between. 7,000 and 10,500 feet and is 
also%epresented in the outer ranges bj a small outlier to the east of Naini Tal. Abundant 
on the slopes of the main Himalayan range, usually on north aspects. It is found both 
pure and mixed with Quercus semecaTpifolia ov spruce. In the forest above Gulabkoti in 
North Garhwal I have measured a tree 16 feet girth at breast height and 175 feet high. 
Ulowers : Ap^l-May. Cones ripen September— November. 

2. AbSes Mebbiana, Lmdd. (Vernacular names similar fco those 
given for A. Pmdrow) —A. ivee very similar to and perhaps not specifi- 
cally distinct from A. Pindrow. It is however found at higher eleva- 
tions, namely 8,500 to 12,500 feet and is confined to the main ‘Himalayan 
range where it is abundant and usually associated with either Betula 
utilis or Quercus semecarpifolia, especially the former. I have twice 
found the two firs growing side by side, but this is exceptional. It is 
usually mature at 5 feet girth and 80 feet high though I have measured 
a tree of 12 feet girth and 105 feet high. The bark is often blackish 
and less deeply fissured than in A. Pindrow, The young shoots are hairy. 
The leaves are ‘5 — 2 inches long and spread out from the shoots in all 
directions except beneath. The cones are shorter and thicker than in 
A. PindfouD. 

6. GEDEUS, Loud. (The Cedars.) 

Large evergreen trees. Shoots dimorphic, long shoots and dwwf . 
shoots. Leaves spiral, triquetrous, acicular, jointed near the base. 
Cones erect, scales deciduous, divided into carpellary and placental, 
plaoanilS scales with two ovules side by side on the upper surface. 

Cedrns Deodam, Loudon. Vern. Deodar, Gen. — ^A large ever- 
green tree commonly attaining 10 feet girth and 100 feet high* Bark 


§68 


XOIV.— PINAOBjS. 


dark brown often reddish, old stems with a network of defp furrows 
separated by woody ridges. Blaze 1'5 — 2 inches, pinkish-brown. Long 
shoots with the needles solitary and arranged spirally, dwarf shoots with 
the needles arranged in dense whorls. Leaves l-e-1‘5 inches long. 
Flowers usually monoecious. Catkins solitary at the ends of the branch- 
lets, cylindric, 1— 1'75 inches long; stamens with 2 oblong pollen-sacs, 
the connective produced as a flattened appendage. Cones solitary at 
' the ends of the branchlets; placental scales large, carpellary small, the 
former bearing 2 reversed ovules near the base. Ripe cones erect, 4-5 
by 3-4 inches; placental scales woody breaking away from the stout 
woody axis. Seed '3 — '6 inch long ; wing longer than the seed. 

Only truly indigenous in tjie north of Garhwal which was till recently considered 
the eastern limit of this species. However Mr. J. V. Collier has now recorded its occurrence 
at the head of the Kurnauli valley in Nepal, vide the Indian Forester for February, 1924. 
North of the main Himalayan range in North Garhvral it occurs plentifully between 8,000 
and 11,000 feet either pure or mixed with blue pine and spruce: South of the main range 
it is very scarce and is found usually mixed with cypress betw^een 6,500 and 8,000 feet. 
It has been introduced with varying success in all hill Divisions. I have measured a tree 
near Pandukeshwar 14 feet girth and 170 feet high and another close to Ganoi village in 
Dasoli 80 feet girth at breast height. Flowers : September-October. Cones ripen Octgber- 
November of^the following year. 

7. JUNIPERUS, Linn. (The Junipers,) 


Evergreen shrubs or small treeSy aromatic. Leaves ofteij glandular 
on the back, needle-like in whorls of 3; or scale-like, oppo^te, in pairs 
or threes; on young plants and vigorous shoots subulate, spreading. 
Elowers monoecious or* dioecious. Catkins small, cylindric, ovoid, 
axillary or terminal, solitary; stamens decussate or in threes, connective 
enlarged, ovate or peltate at the apex, bearing 2 — 6 globose pollen-sacs 
near the base. Cones composed of 2 — 6 opposite or ternate scales, the 
scales usually not all fertile ; ovules 1-2 to each fertile sc-ale, upright. 
Fruit a berry-like cone, more or less succulent, smooth or marked by 
the tips of the scales. Seeds not winged. 

■ I. — Leaves in whorls of 3, ascending or spreading, the 
tip not adpressed, lower surface glaucous concave. 

1. Flowers axillary. Leaves *2 — *5 inch long. 

Cones 1 — 3-seeded ... ... ... 1. communis, 

2. Flowers terminal. Leaves *l-‘2 inch long. * 

Cone 1-seeded ■ ... ... 2. recurva. 


IL— Leaves of two kinds ; normally on branches of mature 
plants thick, scale-like, decussate, the tip closely 
adpressed. Flowers terminal. 

’ 1. An erect tree. Foliage open, .pale and. .some- 

what glaucous. Cone 2L5-se8ded 

2. A procumbent shrub. Foliage dense, dark green 
and not glaucous. Cone 1-seeded 


3. macropoda\ 


4. 


pseudo-sabina. 

» -4. Junipems communis, Lmn.. Vern.. Jhora, NG-.— An ever- 
green shrub with procumbent spreading stems not rising more than 24 
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inches above the ground. Leaves '2 — ‘5 inch long, in wliorls of 3, linear, 
sharply pointed, spreading nearly at right angles to the branchlets, convex 
on the back, concave and glaucous beneath, jointed at the base and con- 
tinued down th* stem with a large gland on the deeurrent portion. 
Flowers dioecious, axillary. Fruit 'S-'d inch long, subglobose, blue-black, 
glaucous^, the tips of the scales visible at the ai^ex. Seeds 1 — 3. 

Occurs on the dry inner ranges bordering Tibet between 9,000 and 14,000 feet. 
Bather scarce. It is found in exposed open positions often in company with otlier nieniber“t 
of the genus. Flowers: AprihMay. Fruit: October of the second year. 

2. Jmiiperas recii’Ya, Buch.-Harn , — An evergreen shrub with pro- 
cumbent stems up to 2 inches diameter which curve upwvards at the 
tips rising 2—4’ feet above the ground. Leaves *l-*2 inch long, in 
whorls of 3, lanceolate, sharply pointed, ascending, loosely imbricated, 
somewhat incurved, back convex, lower surface concave and somewhat 
glaucous, base not jointed, decurrent with a large gland on the decurrent 
portion which is often produced along the back of the free portion. 
F.Iowers dioecious, terminal or terminating short lateral branch,Iets. 
Bruit ‘3-*4 inch long, ovoid, black. Seed 1. 

Occurs along the main Himalayan range on both its northern and southern slopes 
between 10,000 and 12,500 feet. Bather scarce. This is I believed the only Juniper found 
on the southern slopes wdiere the rainfall is heavy. It is found on open steep hillsides. In 
the absence<)f flo'wers or frnit this species might be mistaken for a small-leaved J. comynunis, 
but whereas J. communis the foliage is very prickly when grasped in the hand this is 
not the case with J, recurua. Flowrers : June- July. Fruit : xsovember of the second year, 

3. Jnniperus macropoda, Boiss, Vern. Padmar or ,Padnink, 
NG. — A small evergreen tree up to 9 feet girth and 30 feet high with a 
rapidly tapering stem. Bark light brown or pale grey, very rough, 
exfoliating in coarse fibrous strips. Blaze white. Foliage pale some- 
what glaucous green. Leaves of two kinds; on young seedlings and 
some of the lower branches subulate, pointed; on most branches scale- 
like, ’05 — ‘15 inch long, closely adpressed, with a large oblong or elliptic 
gland in the centre of the back. Flowers monceciaus, the male at the 
tips of the branchlets, the female terminating short side branchlets. 
Fruit '3 inch diameter, globose, blue-black with a faint glaucous bloom, 
the tips of the scales forming transverse ridges. Seeds 2 — 5. 

Occurs on the dry inner ranges bordering Tibet between 8,500 and 12,000 feet. 
Not uncommon round Malari and is also found at Milam but its distribution appears to 
be very localised. It has a gregarious tendency and forms open forest on exposed south 
slopes either pure or in company with deodar and blue pine. Flowers : May- June. Fruit : 
October. 

4. Jnniperus pseudo-sabina, Fiscli. and Mey, Vern. Bitdru or 
Chapn^-bitdm, NG. Pumdr,, NA.— An evergreen shrub with procum- 
bent stems up to 6 inches diameter which arch upwards rising as a rule 
1 — 3 feet above the ground, but occasionally up to 6 feet high. Bark at 
first reddish-brown turning grfey, very rough, exfoliating in coarse 
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fibrous strips. Poliage dark green, not glaucous. Leaves of two kinds, 
on young seedlings vigorous long shoots and some of the lower branches, 
flattened, more or less spreading, with sharp tips; on most branches 
scale-like, closely adpressed, the backs obtusely keeied, so that the 
branchlets are more or less quadrangular; gland narrow-linear, not very 
conspicuous. Flowers dioecious, terminating short or very shqi’t lateral 
,branchlets. Fruit '3 inch long, ovoid, blue when ripe.- Seed 1. 

Occurs on the dry inner ranges bordering Tibet between 9,000 and 14,500 feet. 

, The commonest juniper of this tract and often abundant, though in places nearly exter- 
minated for fuel. Each plant when mature covers as a rub an area of several square 
yards. It is somewhat gregarious, but individual plants are alw^ays scattered. It grows 
on open often rocky ground. .Flowers: May- June. Fruit: July- — September. 
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ABBREVIATIONS, 


In recording vernacular names, the localities or Fores! DivisioTiS 
where such are in use have been abbreviated as follow's : — 

NG- = North Garhwal Division. 

SCt = South Garhw^al Division. 

^ RK = Eanildiet Division. 

CA=: Central x4.1mora Division. 

^ EA = East Almora Division. 
r»NT = Naini Tal Division. 

HD = xAl 11 the above six hill Divisions. 

G = Garhwal District. 

A = x4.1mora District. 

L = Lajnsdowne Division . 

E=:Kalagarh Division. 

E^Eamnagar Division. 

H = Haldwani Division. 

BDrrAll the above four Bhabar Divisions. 

All — All Divisions, hill and Bhabar. 

Gen = Used to show wide distribution. 
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glossary of botanic terms 

imohiding the meanings cf sotne specific names), ■ 


A 

AbortiYe, imperfectly developed. 

Acaubis, 'without a stem. 

Acicuiar, slender or needle shaped. 

Accrescent, said of parts of the calyx or 
corolla, that persist and increase in size 
, after flowering. 

Aculeate, armed with . prickles. 

Acuminate} tapering to an acumen, or 
sharp point. 

Adelphous, a term used in compounds with 
a numeral, . e.gf., stamens monadel- 
phous, meaning that the stamens are 
mto one bundle or tube. 

Adherent, said of dissimilar parts when 
separable .without laceration. 

Aanate, said of the . union of dissimilar 
parts. 

Adpressed, lying close against throughout 
the wholp length as hairs lying along 
a stem ^ against the surface of a leaf. 

AdYentitioiis,'iisaid of organs arising in an 
unusual position. 

Alains, winged. 

Alhijiorus, with white flowers. 

Albuminous, said of seeds having albumen 
or nutritive substance often found sur- 
rounding the embryo. 

Alternate, said of leaves placed singly on 
the stem, one at each node, 

Amplexicaiil, clasping the stem. 

Anastomose, to join up like the fine veins 
in a leaf, so as to form a net. 

Anatropous, said of an ovule having the 
micropyle next the hilum and the part 
where the seed coats unite with the 
nucleus at .the apex. 

Androgynophore, a stalk or stipe elevat- 
ing both the stamens and the pistil of a 
fiower. 

Androgynous, said of an inflorescence which 
bears both male and female flowers. 

Angustif alius , narrow-leaved. 

Annular, disposed in a ring. 

Antherlferous, bearing anthers. 

Anterior, said of the portion of an axillary 
flower that faces outwards from the 
axi|«of inflorescence. 

•Apliyllous, without leaves i 

Apiculate, having an apiculus or short- 
pointed tip. 

Apocarpous, having the carpels separate 
from each other. 

Af’borescent, treo-like in size or "appearance. 


Arcuate, curved like, .a bow. 

Areolate, dm&d up into or marked witli' 

areoles or small spaces clearly f uliined- 
Afgutus^^ Ahaip, pointed. 

Aril, arillus, an accessory Beed-coveri,no 
produced after fertilisation and arising 
^irom the placenta or funicie. 

Awstate, bearing an awn or bristle. 

spines, thorns or prickles. 
Articulated, jointed. 

Ascending, directed obliquely upwards. 
Asexual, having neither male nor female 
organs. 

Asper, rough. 

At^-, in compounds, blackish. 

narrow and gradually tapering 
Auricle, an appendage like the lobe of th^ 
ear. 

Auriculate, having auricles. 

Australis, southern. 

Awn, bristle-like appendage, 

*"6’® between a leaf and 

its stem or twig. 

Afflle, said of placant® attached to the 
OYMy ^ compound 

Axillary, in or relating to an axil. 


B 


Baceatj, berr^Mike; pulpy throngh.nt. 
^qaillans, used for making walkim' sticks 
Barbatus, bearded. ^ 

*be base. 

Basifixed, sard of an anther , with connate 
lower end to the 

top of the filament. 

Bellus, pretty, handsome. 

Bi- (m compounds) two, twice, doubly. 
Bilabiate, two-lipped, a term applied to 
some gamopstalous flowers, the upper 

flowers which have 
" ““ ““ '"»■ 
Bmchystachifum, with short spikes. 

leaf-bud usually underground, 
composed of a short fleshy axis enclosed 
o ,“,fl®®by scales, e.g., onion. 

Bulbil, a small bulb usuaUy applied to 
those whi^_ arise in the axils of the 
leaves of Dioscorea, or on the inflores- 
oenee of igam. , ^ 
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C 

CadiicooSj faKing off early. 

CasiuSf bluiBii-grey. 

CiBSpitosej growiDg in tufts. 

Callose, bearing Icuthexy or thickened hard 
X^arts. ■ 

Callus, a hard projection. 

Caiy cine, x^ertajniiig to or resembling the 
calyx. 

CalyculuS, a minute whari of bracts below 
the calyx, resembling an additional 
calyx. 

Caiyptra, a cap or hood; Calyptrate, 
hooded. 

Gampanuiate, beil-.shaped. 

GandidtiSf jmre white. 

Gansscant, covered with very short pubes- 
ence gi^dng the surface a greyish 
white hue. 

CanuSf hoary, grey. 

Capitate, head-shaped or collected into a 
head; dim. Gapitdlate. 

Capreolate, bearing tendrils. . 

Capsular, like a capsule or- dry dehiscent 
seed vessel composed of more than one 
- carpel.. 

Garneus, flesh-coloured. 

Carpophyll, a leaf which functions* as a 
carpel. 

Cartilaginous,, hard and tough, as the skin 
of an apple-pip. 

Caryopsis, a one-seeded fruit with the peri- 
carp adherent to' the seed. 

Catkin, a deciduous spike of unisexual 
flowers. 

Caudate, ‘tailed. 

Cauline, pertaining to the stem. 

Cernuus, nodding. 

Chlorophyll, the green colouring-matter of 
plants. 

Cilia, thick marginal hairs forming a 
fringe; Ciliate, having cilia; dim,. 
Ciliolate. 

Cinereous, ash-coloured. 

Circinate, coiled inward from the tip like 
the young frond of a fern. 

Gircumsciss, dividing or opening circularly 
or ' transversely, as a capsule opening 
by a lid. 

Cirrhus, a, tendril; Cirrhose, bearing tendrils. 
Ciadods, a flaftened branch which assumes 
the form and function of a leaf. 

Clavate, club-shaped. 

Claw, the narrowed ' base of certain petals. 
Cdccineus^ scarlet. 

Coherent, said of similar parts when united 
■ but separable without riaceration. , 
Collateral j placed: side by side; 

Coma, a tuft of soft hairs', especr’ ally those . 


Comose, furnished with a tuft of long soft 
hairs. 

Concinnus ^ neat or elegant. 

Coiiduplicate, folded together lengthwise. 
Connate, said of the union of similar 
' ■ parts. ' . - 

Connective, that portion of the stamen 
which unites the two lobes of the 
anther. 

Conniving, or Connivent, having- the parts 
or organs arching over or converging at 
the apex.: , . . , ' ■ 

Contorted, twisted in one direction upon 
itself; .with one margin of each leaf 
within and the other margin without 
the coil. 

Convolute, contorted (only in estivation). 
Cordate, heart-shaped. 

Coriaceous, leathery, thick and tough. 
Corm, a bulb-like fleshy stem or ba^e of a 
stem, 

Cornutus, horned or spurred. 

Corollme, pertaining to or resemblin^-r the 
. corol'a. , ° 

Corona, a whorl of' outgrowths from the 
stamens or corolla. 

Corymb, an inflorescence which has && 
lower flower stalks longer than the 
upper, so as to bring all the flowers to 
about the same level; Co^mbose, in 
corymbs or having the cferacter of 
corymbs. ^ 

Costate, ribbed; 

Grass icaulis j thick- stemmed. 

Crenate, with rounded teeth; dim. Crenu- 
. late.-,. 

Creaatures, the minute notches of a 
crenate leaf. 

Cristate,- crested. 

Crustaceous, hard and brittle. 

Cidrn, the characteristic hollow jointed stem 
of grasses. 

Cuneate, wedge-shaped. 

Cupular, cup-shaped. 

Oiispldate, tapering to a cusp or long rig'd 
point. ^ ^ 

Cyathiforin, wine-cup-shaped. 

Cyme, an ‘ inflorescence in which the main 
axis ‘ and all the lateral axes are each 
terminated by a fiow^^r and the flower- 
proceeds outwards and downwards ; 
Cyaiose, in cymes or having the 
character of cymes. 

Cystollth, a cell containing crystalline, con- 
cretions of calcium carbonate, 

n 

Declinate, bent to one side or dow?^vard. 
Decompound, said of a compound leaf* the 
divisions and sub-divisions of which are 
also compound. 
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Becombeiit, inclinod downwards but with 
the tip ascending. 

applied t') leaves when the 
blade is produced down the stem as a 
wing or ridge 

-Decussate, .said of ie^^es. arranged on the 
stem in pairs, each pair being at right 
angles to the pairs above and below it. 

Be-inite, limited as to number, shape or 
character.* Applied to stamens when 
they are not more than about 23. 

Dehisce, to open at maturity so as to dis- 
charge the contents; n. DeMscence. 

BeUaid, triangular in outline. 

toothed, with the margin cut into 
triangular teeth directed ou’ wards, i:ot 
f-.rward or backward; dim. Dentien- 
late 

Dextrorse, twining tovrards the right (of 
cimbors). 

pi, Bis (prefix), two, twice, double. 

Dicliasi-^m, a false dichotomy in which 
two lateral shoots of nearly equal | 
strength arise from the primary axis | 
below the flowrer which terminates the j 
axis, the process being repeated by each ' 
sJ(; of branches. 

Dichotomous, forked in pairs. ! 

DicMnoiiS, having the stamens in one 
flower and the pistil in another. 

Didymous, slj^htly two-lobed or found in 
pairs. ^ 

. Bidynamous, having twm long and two 
short stamens. 

Diflas?, wddely or loosely spreading. 

Digitate, applied to a compound leaf when 
the leaflets are borne on the apex of 
the petiole. 

Dilatatus, widened. 

Dimorphous, occurring in twu forms. 
Usually applied to bisexual flowers, ; 
some having long stamens and shcrt 1 
style, others short stamens and long’ j 
style. 

Bicscious, unisexual with the male and 
female flowers on separate plants. 

Disarticulate, io break off at a joint or : 
break up into pieces at p'diits, j 

Discoid, disk-like, flat and circular. > 

Bisk, a development* of the receptoc’e o! a j 
flow^er as a cushion, cup, ring or glands ; , 
the central portion b! the flower heads 
in Composite. 

Dissepiment, the partition of an ovary con- 
sisting of the contiguous faces of two ; 
carpels, when otherwise formed as by . 
an outgrowth from the dorsal suture ot j 
from th« placenta, it is said to be fa^se ; 

_ or «purioiig. ;! 

Distal, furthest' from the base. ^ I 

Distichous, arranged in two opposite rows, j 
both rows being in the same plane. 


Dlfarlcate, spreading widely apart. 

Dorsal, relating to or attachod lo the ba.ck. 

. Dorsifixed, said «i an anther afiached to 
the top of tlie fllnment a pari, 
the whole of tiie back. 

Drupaceous, resembling a relating to n 
drupe. " ■ 

Drapelfit, a diminutive drupe. 

Buhis, agreeable to the sight or tasle 
Binnetorum, relating to tliickclr-:. 


E, cx, without, out of (as a pithxj. 

Ehiiriieous, ivory-white. 

■ Echinate, covered wdth sharp prickles cr 

bristles, like a txedge-Iiog. 

EUtus, lofty. 

Elegans, elegant. 

EBiarginato, notched at the apex. - 

Eadccarp, the inner layer of tim pericarp. 

Bsislfcrm, sword- shaped. ' 

Bpi, upon (as a prefix). 

Epiesrp, the cuter layer of pericarp when 
comp)C>3ed of three layers, viz., epi-, mezo, 

. and eadocarp. 

Splgynous, growing upon or inserted ' on 
itie lop of the ovary. 

Epiphyte, a plant growing upon, but not 
nourished by, another plant. 

Eriocarpiis, with a -woolly fruit. 

Enibcscens, biush-red. 

^ Estrophiolate, having no stropliiole, or 
aT>pendage at the hilum, 

Exaibumtoous, -without alb.umeia, the 
food material of the seed being stored 
in the embryo itself. 

Excels us, tall. 

Exilis, thin, lank and straight. 

Exccarp, the outer layer of the pericarp 
when there are only two -layers, m., 
exo- and endo-carp. 

Eji'ssrted, protruded beyond, as stamens 
beyond the tube of the corolla. 

Extrerse, turned or opening outw^ards. 


Falcate, sickle-shaped. 

Fascicle, a close or dense cluster. 

Fastigi-ate, applied to branches which are 
nearly parallel and point upward. 

Farioos, used in compounds with a 
numeral, c.g., bifarlous, in . two op- 
posite rows. 

Ferms (in compounds), bearing. 

Ferruginous, the colour of iron rust. 

Fid, cut at the margin but not very deep- 
ly. Used in compounds, e.g., pflma- 
tifld. 

Filamentose, thread-like. 

Filiform, thread-like. 
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Flmbi’iatej liaYing a Iringe or border of 
fine thread-like processes. 

Fistularj hollow, tubular. | 

Flabellate, or Biabeiiiform, _ fanshaped. j 

Flaccid, soft, wanting in stiffness. 

Flavus, yellow; Flmidiis, yellowish. 
Fiexuous, wavy, zig-zag. 

Florihundiis, bearing dowers in abundance. 
Follicle, a fruit of a single carpel dehiscing 
by one suture only, usually ihe ventral. 

' FornwsuS) beautiful. ^ 

FoveoUtus, marked with sm ill pitting. 
FragranSf sweet-scented. 

FrondosuSf leafy. 

FruticosiiSf shrubby. 

Fugacious, falling off or fading very early. 
Fulgid, shining. 

Fulvous, tawny. 

Funicle, the thread or stalk connecting the 
ovule or seed with the placenta. 

Furcate, forked. . 

Fuscous, dark-coloured, greyislybrown 
Fusiform, spindle-shaped, tapering at both 
ends and somewhat bulging at the 
centre. I 

G 

Gamopetalous, with united petals. 

Gemmate, in pairs. _ 

Genitalia, the sexual organs, stamens and j 
: pistil. ■ , j 

Gibbous, having a pouch-liko swelling on j 
one side. ^ j 

Glabrous, without hairs or dowm. | 

Giabrate, Glabrescent, bec.ming g abroiis | 

or nearly so. • i. ri i 

Gland, a swelling or excrescence of me 
surface, dry or secreting oil or resin : 
an oil vesicle in the^ epidermis or in 
leaves, flowers or fruit : a lobe of the 
flower-disk. . 

Glaucous, bluish-grey or buish-green; 

Glaucescent, somewhat glaucous. 

Globose, somew'^hat spherical. 

GlocMdia, barbed bristles. j 

Glomerate, corapactly clustered. | 

Glume, one of the chaff-like bracts found | 
in the flowers of grassea and sedges. i 
Glutinous, sticky. 

Gracilis, slender. 

Grandiflonis, with large 'flowers. 

Gratus, pleasing, . agreeable. 

Graveolens, with a strong somewhat un- 
pleasant odour. 

Gregarious, growing or tending to grow in 
groups of the same species. , , 

Gynppbore, an elongation of the receptacle 
forming a stipe to -the pistil, / \ 
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Hamate or Hamose, with the end curved 
or hooked. 

Hastate, spear-head-shaped. 

Haustorium, a root#like sucker, the sucker 
at the end of a parasitic root. 
Hebepetalus, with pubescent .petals. 
Heterogamous, when male, female, bisex- 
ual and neuter florets or*- any two or 
three of these are borne in the same 
flower-head. 

Hiium, the point of attachment of an ovule 
to the funicle ; the scar left on the seed 
by its separation from the funicle. 
Hirsute, covered with long and somewhat 
stiff hairs. 

Hispid, covered with long stiff brisily hairs. 
Hoary, canescent, grey from fine pubes- 
cence. 

Homogamous, with the florets of a flower 
head alike in sex. 
ifortewsis, growdug in gardens. 

Humilis, low in stature. 

Hyaline, colourless and transparent. 
HypantMum, an enlargement or develop- 
ment of the torus under the calyx or 
perianth. 

Hypocrateriform, salver-shaped; said of a 
corolla with slender cylvidric lube and 
flat horizontally expand^ limb. 
Hypogynous, inserted belew the ovary. 
Hypoleiicus, applied to leaves with the 
lower surface white. 

I 

Imbricate, overlapping. 

Imparipinnate, pinnate with a terminal 
leaflet. 

Incaniis, grey or hoary. 

Incised, cut sharply and irregnarly; Indso- 
serrate, deeply serrate. 

Included, not protruded beyond the sur- 
rounding organ, i,e., stjimens w-hen 
included within the corolla or its tube. 
Incumbent, leaning upon. 

Indefinite, too many to be readily counted 
Jnduplicate, with the margins folded 
inward. 

Indurated, hardened.,. 

Integerrima, quite entire. 

Inter gnfolius, with’ entire or simple leaves. 
Inferior, situated below : — ovary, one wholly 
adnate to the calyx-tube or nearly so. 
Inflorescence, the arrangement of flowers 
on an axis ; the axis with all the 
flowers .it bears. 

Insignis, remarkable. „„ ^ 

Inter, ‘(prefix), between. w 

InterMiar, said of a palm-spadix which 
flowers while the, leaf in whose axil 
is formed is still green, 
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Intetpctlolar, bet,wee!i tbe ' petioles. - I 

Infmpetloiai?, within the petiole or bet- 
ween it and the stem. 

Intj? 0 Fsey turned or opening inward. 

Inioliicre, iMoliicram, a whorl of bracts 
surrounding several flowers ; In¥oIii- 
crate, h|,ving an involucre. 

Involute, rolled inward. 

Irregular flower, one in which the petals 
or perianth segments are unequal in 
size or shape or inserted at unequal 
distances V 

Isomerous, having an equal number fi 
members. 


Jnliforn, with catkin-like inflorescence. 

K 

Keel (in a papilionaceous flower), the two 
^anterior petals which are usually more 
or less united. 

L 

Lacerate, ,ir:^gulaiiy cleft as if torn. 

Laciniate, irregularly cut into narrow seg- 
ments, fringed with narrow lobes. 

Lacunose, marked with minute pits or 
depressions. 

Laevigate, smooth as if polished. 

Lcems, smooth. 

Lagopns, lit, hare-footed, hence densely 
covered with long hair. 

Lamella, a thin plate. 

Lanate, wcolly. 

Lanceolate, shaped like a lance head ; 
narrowly ovate and tapering to both 
ends. 

Lanuginose, woolly or cottony, finer than 
lanate. 

Lappaceus, bur-like. 

Lasiocarptis, with pubescent fruit. 

Latex, milky- juice. 

Latifolius, with broad leaves. 

Left (twisted to She — , overlapping to 
the — , twining to the left) from r’ght 
to left as viewed from cutside in f rent 

■ of' the coil or plant or flower bud-. 

Legume, a pod. A fruit from a single 
carpel opening by both sutu’-es when 
ripe. 

Lenticellate, bearing len^icels or cqrky 
tp^tsion the bark. 

Le.nticularis , like a double convex lense, 

Lepldote, covered with scurfy scales. 

Ligulatfi, strap-shaped. 


Liguie, the Btr}ip-shape<i ray florets in 
many Compos i uo ; a, scarioos projec- 
tion from the icaf-sbcnth of gra ses at 
the juncticrn of the blade; an ( utgrow h 
from the .inner face of certain petals. 
Limb, the e.Kpanded portion of a gamo- 
pe^alous flower or tte blade of a claw(4 
petal or of a leaf. 

Linear, several times longer tlian wide 
with nearly parallel edges. 

Lineolate, marked with fine lines.' 

Lip, one of the two divisions of n bilabiate 
calyx or corolla. 

Lofoulate, having minute lobes. 

Locellus, a secondary division (f a cell; 
Loeellate, said cf an ovary cf one cel! 
divided into two locelii or crmpart- 
ments. 

Locullcidal, a form of dehiscence a r'pe 
carpel, the split' behg down the dorsal 
suture, i.e., into the cell and not betw- 
een the cells. 

Loculus, the cell of an ovary. 

Lodicules, minute scales at the base of the 
ovary of grasses representing the perianth. 
Liicldm, bright, clear, with a shining 
surface. 

M 

Macro- (prefix), large. 

Mammillate, having granular teat-like prcj- 
Tninence.s. 

Marcescent, withering without falling oil. 
Maritimns^ belonging to the sea, confined 
to the sea-coast. 

Mesocarp, the middle layer of the pericarp. 
Micro. (prefix), small. 

Mitriform, shaped like an abbot's mitre. 
Mollis, soft, tender, flexible. 

Mon-, mouc- (prefix), one, alone, single. 
Moniliform, like a necklace, cylindric and 
contracted at intervals. 

Monoecious, havhg the stamens and pistil 
in separate flcw'ers on the same plant. 
Montana, inhabiting mountainous regions. 
Moschatus, having the odour of musk. 
Mucro, a short,' straight, stiff, abrupt 
point; Mu^'ronate, tipped whh a 
, mucro. 

Muricate, rough with short sharp prii;ts. 
Muticous, blunt. 

N 

Nanm, dwarf. 

Nem.oraJis, growing in g-oves. 

Nermsus, wi^h many or prominent nerves. 
Nitidus, shining. 

Nweus, snowy white. 

Nodose, knotty or knobby (chiefly of roqts). 
Nutans, nodding, 
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Ob- rt‘V«'rsod (r iiiveited; ^.0*, 

Obcoiisc, .'•liajped tike an inverted cx)ne. 

Obdlfilostemoiious, having twice' as' many 
i.tameu^ as petals in two whorls, those 
o{ the (Alter wh(3rl being inserted op- 
posite the petals 

Odo ratufi , sweet- snielling . 

Officinalis, used in medicine or procurable 

T in shops. 

OM (snft'jx nnd in conipnunds), res.nib.ing, 
like. 

Oparsulum, a lid. 

Opposite, said of leaves found in pairs at 
the n(jdes one on either side of the stem. 

Orientalis^ eastern. 

Ovate, shaped like an egg in elevation with 
the broader part at the base. 

Oxy- tp^'efix), shaip, sour. 


Pa'chy- (prefix), thick.' 

Palea, the inner glume of the fiewers of 
grasses. 

Fallens, pale in colour. 

PalUdus, somewhat pale. 

Palmate, having the ribs of the leaf-lobes 
or leaflets ail meeting at the apex of thg 
petiole, the seginsnt.s like the extender) 
fingers of a hand. 

Piilminerved, Palmivemed, having ribs 
. divergent from the point of insertion of 
the leaf. 

Panicle, a loose compound inflorescence wi h 
usually the main axis racemose, the 
secondary and tertiary axes racemi se or 

■ ■ "not. ■ 

Papillose, having minute nipple-like projec- 
tions, , 

Pappu.s, rhe ring of hairs or scales at the 
opex of the fruit an CompO'-:ita5. 

Papyracens, papery, hence suitable for 
paper-making. 

Parietal, said of placentae attached to the 
wall of the cells of a compound ovary. 

Paripinnate, pinnate wdih an oven number 
of leaflets, i.e., no terminal one. 

Partite, divided but .not. quite to the base. 

Parviflora, with small flowws. 

Patent, widely spreading. 

Patulus, filanding open, somewhat spread- 
ing. ■ . i 

Festinate, with close narrow segments like 
.the teeth of. a comb. 

Pedate, palmately divided wn'th the lateral, 
segments two-cleft. ■ 

Pedicel, the* ultimate stalk supporting* a 
sfngle flower of an inflorescence; 
Fedieellate, having a pedicel. 


5 Peduncle, the stalk (d* a flower or of a 
! cluster of flowws; Fedunculate, having 

I a xaedimcle. ■ 

I Peilocid, transparent or transluccnl. 

! Pei sate, shield- sh aped j said of a flat body, 
i as a leaf, attached^to the stalk by the 

I low'er surface and not by the margin or 

I base. 

Peiiicellate, bordered or tipped v\J,th brush- 
like hairs. 

Fenninerved, PeniilveiisecI, having the 
lateral nerves of the leaf running 
straight from the midrib to the margiri 

Penta-, (in compounds) five. 

Pentaraerous, said of ' the flow^cr wLer. 
there are five members in each whorl. 

Perianth, the floral envelopes, calyx or 
corolla or both; a term mainly used 
when there is iiftie rr no difference in 
size and appearance be 'ween Ihe sepals 
and petals. 

Pericarp, the ripened ovary with its cons- 
tituent parts, consisting sometimes of 
two layers (exocarp and endocarp) or f 
I three (epi-, meso- and endo-carp). 

Perigynoiis, inserted around and awmv 
from, the ovary. 

Persicum, a peach. 

Petaloid, resembling x^etals. 

Petiole, the stalk of a leaf; adf. P.tiolato. 
Fetioiiile, the stalk of a leaflet; adj 
Petioiulate. ^ 

Phyllo:ladmm, a branch modified t > 
resemble a leaf in form and function. 

Phyllodium, a petiole having the form and 
function rf a leaf, the blade being 
abortive. 

P ictus, marked with colour as though 
painted. 

Pilose, thinly hairy with long soft simple 
hairs. 

Pinna, the primary 'division of a comp und 
^ leaf wdien itself divided into leaflets. 

Pinnate, said of a compound leaf with 
leaflets or pinnm arranged on eitlier sid(-i 
of the rachis. 

Pinnule, the secondary division of a com- 
pound leaf when itself divided inlo 
leaflets. 

Pisiform, pea-shaped. 

Pistillode, the abortive ovary .in ro n * 
flow^ers. 

Placenta, the place or jn'oeess in Ihe ewarv 
on wfliich the ovules are homo. 

Plafynhynus, having broad leaves. 

Plicate, folded laigthwise like a 

Plumose, with branches dispo-ed like the 
plume on the shaft of a feathS® ^ 

Poly.^amous, with Irisoxual and unisexual 
flowers borne by the same species on 
one or on different individuals. 

Polystachya, having many spikes. 
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Pome, ti- fruit like nn apple; a soceuleiit 
inferior ri.iany-cel led fruit tlie seeds in 
dry cells with tou^^h and hard lining ; 
a. drupe with cartilaginous endocarp. 
Posteeor, said of the portion of an axillary 
flower that faces ^ow’ords the axis of 
inflorescence. ' ■ i 

Prepatorius, used fi-r a rosary. ' 

Prickle, a sharp pointed outgrowth of the i 
epidermis. 

Procerus, very tall. I 

Procumbent, , lying for the whole or greater I 
part of its length along or close to the ^ 
ground. ! 

Frotandrons, said of a flower when the i 
stamens mature before the stigma. ; 
Proximal, nearest the base or starting i 
point. i 

Pridnose, covered w'ith wnrxy bloom or | 
powder. ! 

Pseird-, pseudo- (prefix'), false. 

Piiberidous, witF very short soft hairs i 
or down. i 

Pubescent, with soft hairs or down. : 

Palchellus, beautiful. i 

Puln^nilentus, powdered as if dusted. I 

Pulvinate, cushion*sha})Gd. 

Pumilus, low in stature. I 

Punctate, dotted with small glands. | 

Pungent, lit^ ^piercing, hence bristly or j 
spinous. i 

Pi'stular, havKig sliglit elevations like I 
blisters. 

Putamen, the hard bonv endocarp of a 
drupe; the stone of a stone-fruit. 

Pijgmrrns, dwarf. 

Pyrene, one of the small stones in a drupe. 
Pyriform, pear-shaped. | 

■ Q ; 

Quadrate, square. 

Quinate, 5-nate, with the parts of the ' 
flower in fives. i 

Raceme, a fcnni of inflorescence in which i 
the flowering axisris long and undivided I 
and the flowers arranged on either side ' 
are on equal or nearly equal pedicels; : 
Racemose, in racemes or having the 
character of racemes. . 

Eachis, the prolongation of the petiole 
in a pinnate leaf or the prolongation ; 
of the peduncle of mi inflorencence, ‘ 
Often ^loosely used to include the ■ 
peth^le or peduncle as the case ■ luaij 
be. I 

Radical, ■ relating to or spriiiging -from 
the root. 


Ray, one of the rndiaiirig branches of an 
umbel; Ray florets, the flowxTS'. 
borne on Ihe * i/r.iimferenee of the 
heads in Compositse. 

Eamosissimiif^', very miu-li branchod. 
Receptacle the portion td the axis of a 
flow’er that bears the sepals, _ petals 
stamens and pistil; the sf’iort axis bf-’nr* 
ing the flowmrs in Compositoe. 

Regular, when the parts <-f each whorl in u 
flow’er are alike. ? 

.Reniform, kidney-shaped. 

Repand, with a sliglitiy-uneven margin; 

not. quite sinuate. 

Eopeu.5, prostrate and rooting. 

Reticulation, the net-work made by the 

'■.veins': in many leaves; Reticulate, 
having vems in the form cf a net- 

wmrk. . „ 

Retinaculum, the hook-like furncle f»r 
many of the Acanthace®. 

Retrorse, directed backward or downw^ard. 
Retiise, having a shallow notch in a roumi- 
ed apex. 

Revolute, liaving the margin or apex or 

the leaf rolled back upon the under- 
face. 

Rhizome, a root-stock or stem of root-iilre 
appearance, prostrate or undergnaina. 
Right, (twisted to the — , overlapping fi'. 
tlie— , twining to the right). From Mi 
to right as viewed from outside in fr- nt 
of the coil or plant or flow^er hud. 
Riparins, growdng by rivers or streams. 
RohustvSf strong, sturdy. 

Rostrate, beaked. 

Rosulate, collected in a rosette; sa’d of 
leaves when radical and arra.nged in a 
circle on or close to the ground. 

Rotate, wheel-shaped ; said of a regular 
gamopetalous corolla with short tulm 
and flat spreading limb. 

Rnbicaulis, with a stem like a bramble. 
Riibricmtis , with red stems. 

Rugose, wrinkled; dim. Rugulose.^ 
Ruminate, marked by transverse lines or- 
divisions like the albumen of the se'B§ 
of the nutmeg. 

Rumcola, dwelling among i-oeks. 

Saccate, swollen like a little bag, as the 
short spur of some petals.’ 

Sagittate, shaped like the head of an 
Tirrow, i.e., with two pointed downward 
directed basal lobes. 

Samara, a dry indehiscent winged fmit. 
Sanguineus i blood-red. 

Sapidus, having a pleasant taste. 

Sarmentose, hearing long slender brau^^-l^ss 
or runners , 
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Scabrid, rongliish, somewbat sabrous. 

Scabrous, rough to the touch. 

Scaiideiit, ciiuibing. 

Scarlous, dry, ihiu und membranous and 
not green. 

Scbizocarp, a general name I’or a diy fruit 
which 0.1 maturity splits into one- 
seeded portions. 

Sclerotic, hardened or stony in texture. 

Scorpioid, said of a form oF unilateral in- 
fio>rescence w'hich is coiled inward from 
apex to base when young. 

SehijeruSf producing vegetable wax. 

Sect, c:mpletely dhided from margin to 
midrib into distinct parts. 

Secund, .said when parts or organs are ail 
turned to the same side cf the support- 
ing axis. 

Semi- (in compounds), half. 

Sempervirens, evergreen. 

Sepianufi, found growing in hedges. 

Septlcidal, a form of dehi!--cynce of a ri|:e 
carpel, the split being through the di«- 
sepiments or lines of junction of the 
carpels. 

Septum, any kind of partition wdietiier a 
dissepiment or not. 

Seriate, arranged in rows either trans- 
verse or longitudinal. 

SericeiiSf clothed with silky adpressed 
hairs. 

Serrate, toothed like a saw with teeth 
directed forward; dim. Serrulate. 

Sessile, without a stalk. 

Seta, a bristle; Setiform, Setaceous, 
bristle-like; Setula, a minute bristle; 
Setulose, bearing minute bristles. 

Sinensis, indigenous to China. 

Siuistrorse, twining towards the left (of 
climbers). 

Siniiate, having a strongly wavy margin 
vhich (in the case of a leaf) bends 
inwards and outwards in the plane of 
the leaf, not up and down. 

Sinus, I ho space between the lobes of a 
leaf, a recess or re-entering angle. 

Spadix, an inflorescence with sessile 
flowers on a thick fleshy axis usually 
enclosed in one or more sheathing 
bnacts; the inflorescence of palms so 
called because enclosed in a spafhe 
before full development. , 

Spa the, a large membranous sheath-like 
bract enclosing a flower-cluster. 

Spafhuiate, oblong with the basal end 
attenuated. 

Sveciosns, beatiful. 

Spike, ^ an inflorescence having a long un- 
divided axis nnd sessile flowers ; 
Spicate, arranged in spikes ; Spicifopm, 
gpike-Iike, 


: Spikelet, a secondary spike ' usually 
applied to the grasses in which one or 
more flowers are subtended by a 
common pair of glumes. 

Spinous, Spliiose, bearing spines, spine- 
like; Spinescent, enfling in a sharp 
spine-like iroint, spine-like. 

Sporadic, scattered, ihe cpp:site cf gre- 
garious 

Standard, the large posterior petal (f a 
papilionaceous flower. 

Stenocarpus nMrow-pomtedi. 

Stigmatcse, relating to 1 he stigma. 

Stipe, a stalk or stalk like yuppi rt ; Stipi- 
tate having a stipe, usually applied to 
an ovary carpel or giaiid, never to 
leaves, flowers or infli rescences. 

Stipel, an appendage to a leaflet analogous 
to the stipule of a leaf; Slipellate, 
furnished with stipeis. 

Stipule , an appen dage a t the ba se (fa 
leaf ; Stipriate, furDished with stipules ; 
Stipular, occupying , the place of 
stipules. 

Striate, marked with striae, i.e., minute 
furrows. 

Strictus, close or narrow and upright, very 
straight. 

Strohiliform, like a fir-ccne. 

Strophiolatc, having a strophl,<pe, or ap- 
pendage at the hilum. 

Suaveolens, sweet-scented. 

Sub- (prefix), somewhat, almost cr under. 

Suherosvs, corky. 

Subulate, awl-shaped. 

Suffrutescent, low somewhat woodv and 
branching near the ground; Suffr: tico:e, 
forming an under-shrub. 

Sulcate, grooved or furrowed. 

Superior, situated above ; - ovary, one free 
from or inserted above the calyx. 

Suture, a seam indicating the line of union 
of twm parts. 

Sylvesfris, growing in woods. 

Syncarpium, a fruit formed by the union of 
several carpels which have become com- 
pacted and fleshy. 

Syncarpous, having united carpels, 

T 

Tenuis, thin, narrow. 

Terete, cylindrical, round in cross-section. 

Ternate, three in a whorl or cluster. 

Tessellated, divided up into small souares. 

Testa, the outermost coat of the seed!' 

Tetra- (in compounds), four. 

Tetramerous, said of the flower wI7w. there 
are^four members in each whorl. 

Thyrsoid, resembling a thyrsus. 

Thyrsus, a contracted or ovate panicle, 

Tingens, used in dyeing. 
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Tomsiitose, densely covered with short solfc 
tiingled hairs; Tomentiim, a coveriag 
of tomentose hairs. 

Toralose, cjiindric with slight contraotions 
at intervals. 

Torus, the axis q| a flower on which the 
floral organs are inserted. Byn. recep- 
tacle. 

•Tri-(in compounds), three. 

Tribuloides , beset with shar|) bristles, 
echinate. 

Ti'ichophyllua, with hairy leaves. 

Trichotomous, divided with the divisions in 
threes. 

Trigonous, three- angled. 

Trijug ay with 3 pairs of pinme. 

Trimerous, said of the flower when there 
are three members in each whorl. 

Triquetrous, three angled with the edges or 
faces concave, rendering the angles 
salient. 

Truncate, ending abruptly as if the end had 
been cut off. 

Tuber, the thickened portion of an under- 
ground stem. 

Tubillu^ the integument of an ovule -pro- 
longed into a tube having the functions 
of a style. 

Tumid, swollen. 

Turbinate^ top-shaped, like a broad inverted 
cone. 

Turgid, svssollen, distended. 

Twisted, (in aestivation), with one margin 
of each petal within and the other with- 
out the coil. See right and left. 

u 

Uliginosus, growing in swamps. 

Umbel, a form of inflorescence in which the 
pedicels radiate from the top of a 
common peduncle and are all of the 
same length. 

Umbilicus, the hilum of a seed. 

Umbonate, bearing a boss or conical pro- 
tuberance. 

UmbrosuSy growing in shady places. 

Undulate, wavy, with a wavy margin 
which (in the case of a leaf) bends up 
and down a^ right angles to the plane 
of the leaf. 

Unilateral, arranged on one side of the 
axis. 


I Oiiisexuai, having tlici staiueiiH in one and 
* tile pistil in another flower, 
r Ur^eolate, urn-shaped, tubular but con- 
r traded at or below tiie irioutli. 

I u tilts y useful. . 

Utricle, a one-cehed,. one -seeded fruit with 
a thin, somewhat loose pericarp. 

¥ 

VagmatuSj having a sheathing leaf base. 
¥aiiate, with' the margins of the members 
of a whorl exactly meeting without over- 
lapping. 

VelutinuSy velvety, aensely covered wiiii 
short soft straight silky hairs. 

Sfeiitrai, reiatiiig or attached to tlic iron! 

or inner angle of a carpel. 

¥entricos3, bulging or swollen on one siile : 

dim. ¥entriciiIose, 

Venulosus, profusely veined, 

¥erriicose, .covered with wart-.like' excresc- 
ences. 

Yersatile, said of an anther attached by a 
point on the back to the apex of the 
liiament so as to turn or swing readily. 

; Yerticillate, whorled. 

: VestituSy clothed, hence more or less 
densely clothed with hairs. 

¥exil!ary, partaining to or nearest to the 
standard in a papilionaceous flower. 
Yiilous, covered wdth long soft hairs. 
Vimineus, wdtli long flexible twigs. 
VoluhiliSy twining. 

w 

Whorl, a circle of organs in the transverse 
plane around an axis. 

Wings, the side petals of a papilionaceous 
flower. 

X 

Xantho- (in compounds) yellowu 
Xerophytic, said of plants that grow' natu- 
rally in dry hot jdaces. 

z 

Zeylanicus, indigenous to C*eyl«m. 
Zygomorphic, capable of being bisected into 
similar halves by only one plane, bila- 
terally symmetrical. 
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AW-r • 
Ash 


B 


Banyan 

Barberry 

Birch 

Bird cherry 
Blackberry 
Bine pine 
hex 

Bridal wreath 


Castor oil 
Cedar 
Cinnamon 
Cotton tree 
Cypress 


Elm 




Gooseberry 

Guava 

H 

Hazel 

Hemlock spruce 
Hill toon 
Hog plum 
Hornbeam. 

Horse chestnut 
Horseradish tree 

I 

Ivy ... 

J 

•ressamine 

Juniper*^ 


Hemon 


Pages. 


619 

S31 


Pages. 


M 


Mango 

Maple 

Marking nut 

Mistletoe 

Mulberry 


606 
17 
620 
203 I Oak 
205 I Oleander 
S64 I Orangn 
472 
875 


485 

667 

444 

64 

666 


Peach 

Persian lilac 
Pine 

Pomegranate 
Poplar 
Prickly pear 


Baspberry 
489 ] Bed currant 
Bingal 
Eose 


604 


8 


Sensitive plant 
Siberian crab 
281 Silver fir 
243 I Sissu 

Soap nut 
Spruce 

522 Stinging nettle 
665 
86 

141 I Tallow ti'ec 
621 1 Tamarind 
128 j Tamarisk 
145 j Telegraph plant 
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... 96 

ConvoIvuIacesB 

... 375 



596 


INDEX OF BOTANlOAii NAMES. 


• Corclia,- Linn. 

Bage. 
... 371 

Jfyxa, Linn. 
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Elseodendron, /. 

, glaucum, Pets. 
Eisbolbzia, Willd, 
flava, Benth. 
poiystachya, Benth, 
Embelia, Bunn. 

robusta, Roxb. 

Emblica, (xcertn. 

officinalis, Gcertn. 
Engelliardtia, Lesch. 
Colebrookiana, LincU. 
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glabrescens, Parker. 
suberosa? Roxb. 
Eugenia, 

frondosa, Wall. 

J ambolana , Lamk . 
operculata, Roxb. 
Eiionymus, Linn. 
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. ... 509 

... 419 

J"' scandens, , Roxb. ... 
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' prostrata, Roxb. f. 

... 181 
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\ l?3uggea, Wind 

... 478 

...242 

I microcarpa, Blume. 
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Gardenia, Lmn. 
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turgida, Roxb. 
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... 94 
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\ angustifolia, JVall, 
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strobiliferum, Wall. ... 
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velutinum, Wight. 
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. Gouaaia,:' Linn. 

loptoafcaciiya, DC. 

GraminecB 
Grewia, Linn. 

asiatica, Brandis. 
asiaUca^ Eoxb, 
elastica, Royle. 

Hainesiana, Hole. 
laevigata, Vakl. 
oppositifolia,; Boa:6, 
sapida, Roxb. 
scahrophyllaj Boxb. 
scleropbylla, Roxb. 
vestitat Wall. 

Gymnema, E. Br. 

tingens, W. and A. ... 
Gymnosporia, W. and A.... 
Championif Dunn. 

Balconeri, Dates. 

Eoyleana, Wall. 
rafa, Wall 
Gynura, Cass. 
nepalensis, DC. 

H 

HamiUonia, Roxb. 

suaveolens, Roxb. 

Hedera, Linn. 

Helix, Linn. 

Helicteres , Linn. . 

Isora, Linn. 

Helimis, E. Mey. 

. lanceolatus, Brandis ... 
Henslovia, Blume. 

heterantha, Hook. /. and T. 
Heptapleurum, Cmrtn. 
elatum, 0. B. Clarke ... 
impressnm, 0. B. Clarke. 
venulosnm, Seem. 
Heteropanax, Seem. 

fragrans, Seem. 
Heterostemma, W. and A. 

alatum, Wight. 

Hejnea, Roxb. 

trijuga, Roxb. 

Hibiscus, Medik. 

Lampas, Cari. 
pungens, Roxb. 

Hippopbae, Linn. 
rhamnoides, Linn. 
salicifolia, D. Bon. ... 
Hiptage, Gcertn. 

IVTadablota, Gcortn. 

Holarrbena, R. Br. 

antidysenterica, Wall 
Holbcellia, Wall 
angustifelia, Wall 
latifolia, Wall. ‘ 

Holmskioldia, Retz, .. 

sanguinea, Retz. 

Holoptelea, Planch. ... ‘ 

mtegrifolia, Planch. 
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Hoiostemma, H. Br. 
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annulare, K. Schiirn. ... 
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Hovenia, Thunb. ... 

... 59 

duicis, Thunb. 

... 60 

Hoya, R. Br. f*,.. 

... 61 

laneeolata, Wall 

... 60 

longifolia, Wall. 

... 31 

Hydrangea, Linn. 

... 60 

altissima, Wall 

... 60 

aspera, Bon. 

... 61 

vestita, Wall 

... 62 

Hymenodictyon, Wall. 

... 62 

excelsnm, Wall ... 

... 60 

flaccidnm, Wall 

... 364 

Hymenopogon , Wall 

... 364 

parasiticus, Wall 

... 97 

Hypericaceaa ... ... 

... 98 

Hypericum, Linn. 

... 98 

cernuum, Roxb. 
cordifoliiim, Choisy. ... 

... 97 

... 97 

Hookerianum, W. and A. 

... 303 

lysimachioides, Wall. ... 

... 803 

patulum, Thunb. 

... 291 

Hyptianthera, W. and A. 
striota, W. and A. ... 

... 291 
... 261 

I 
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Lchnocarpus, R. Br. 

... 67 

frutescens, R. Br. 

... 57 

Ilex, Linn. 
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dipyrena, F’uZl 

... no 

Doniana, DC. 

... 468 

excels a, “Wall. 

... 468 

fragilis, Hook. f. 

... 263 

odorata, Buch.-Ham. 

... 264 

XlicacesB 

... 264 

[ndigofera, Linn. 

... 264 

atropurpurea, Buch.-Ham. 

... 262 

eylindracea, Wall 

... 262 

Dosua, Buch.-Ham. 

... 357 

Gerardiana, Wall, 

... 357 

Hamiltonii, R. Grok, ... 

■ ... ■ 87- 

bebepetala, Benth. 

... 87 

i befcerantha, Wall 
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pulchella, Roxb. 

... 52 

Inula, Linn. ... 

... 52 

Cappa, DC. 

... 458 

cuspidata, Clarke 

... 458 

rubricaulis, Clarke ...^ 

... 459 

rtea, Linn. ... ... 

... 67 

nutans, Royle 

... 67 

... 345 

J 

... 346 

Jasminum, Linn. 

... 22 

arboresceng, Roxb. 

... 23 

dispermum , W all . . . • 

... 22 

glandulosum, Wall 

... 409 

grandijflorum, Linn. 

... 409 : 

fiumile, Linn. 

...’490 

oi&einale, Linn. 

... 490 1 

pubescens, Willd. 
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Jatropha, Linn, 

Curcas, Lmn. 

Juglandacese 

Jugians,' I/inn, «... 

TegiB,'Linn, 

Junipems, Lirm. * 
communis, Linn, 

' macropoda, Boiss, 

• pseudo- sabina, Fisch, md Mey, 

recurfa, Buch.-Hatn 

J'usticia, Linn. ■ 
pubigera, Wall 


Kirganelia, BaiU. 

reticulata, Bmll 
Kydia, Roxh, 
cjalycina, Roy^h. 


Labiates 

Lagerstrosmia, Linn. 

parviflora, Roxb. 
Uannea, A. Rich. 

grandis, Engl. 
Lantana, Linn. 
Camara, Linn. 
indica, ^oxb. 
Lauracese ’ ^ ... 
Leoythidaceaa 
Leea, Linn. 
alata, Edgew. 
aspera, Wall, 
Leguminos90 
Lepidagathis, Willd. 
cuspidata, Nees, 
hyalina, Eees. 
purpuricauiis,. Nee$. 
Leptadenia, R. Br. 

reticulata, W. and A. 
. Spartium, Wight. 
Leptodermis, Wall 
■ kumaonensis, Parker. 
lanceolata, Wall 
rip aria, Parker 
Lespedeza, Michm. 

' eriocarpa, DC. 

Gerardiana, Grah. 

’ sericea, Miq. 
stenocarpa, Maxim. 
Lettsomia, Roxb. 

Thomson!, Clarke 
Leucomeris, Don. 

spectabilis, Don. 
Leucoscoptram, Smith. 

canuln, Smith. 
Leycesteria, Wall 
formosa, Wall 


2 .Ligustrum, Linn.. 

2 - compactum, /. and fh. 

5 uepalense, Wall . 

5 ^robustum, Blume. 

5 Liliacea ... 

3 Limcnia, Linn. 

3 _ acidissima, Linn. . 

} Linacese 
) Lindera, Thuyib. 

) bifaria, Benih. [[[ 

puicherrima, Benth. 

5 Linociera, Swariz .1 

intermedia, Wight 
Litsea, LamJc. 

ehinensis, Lamk. ' [[[ 
elongata, Wall 
‘ lanuginosa, Nees. 

! polyantha' Juss. 

' sebifera, Pars. 

umbrosa, Nees. 

Loganiaceas 
Lonicera, Linn. 
alpigena, Linn. 
angustifolia, Wall 
asperifolia, Hk. f, and ^Th. 
glauca, Hk. f. and Th. 
hispida, Pall . ... - 

hypoleuca, Dene. 
micropbylla, Wiild. Z 
obovata, Royle. 
orientalis, Lamk. 
parvifolia, Hk. f. and Th. 
pu^urascens, Walp. ... 
cjuinquelocularis, Hardw. 
rupicola, Hook. f. and T. 

‘ spiuQsa, Jacq. 

i Loranthacese 
|LorantbuB, Linn. 

I cordifolius, Wall 

I elatus, Edgew. 

j , ligustrinus, Wall 
longiflorus Desroiiss. 

' odoratus, Wall 

pulverulentus, Wall. 

Scurrula, Linn, 
vestitus, Wall ... 
'LythracesB 


Macaranga, Thouars, 
indica, Wight. 
pustulata. King, 

■ Machilus, Nees. 
bombyeina, King. 
Duthiei, King. 
Gamblei, King. 
odoratissima, Nees. 
sericea, Blume. 
mllosat Hook. 
Macropan ax , M iq . 

* oreophilum, Miq. 
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MiBsa, Forsk, 

Page. 

... 318 

" argentea, Wali.l.:. 

... 318 

indica, Wall. 

... 818 

Magnoliacex ... 

7 

Malionia, Nutt. 

. ... 22 

nepaiensis, DC, 

... 22 

Maliotiis, Lour. 

... 483 

pliilippinensis, Muell. Arg. 

- .... 483 

Malpigbiacoie 

... 67 

Malvaceae 

■ ... 47 

Maivastram, A, Gray. ... 

... 49 

Goromandelianurriy Garcke. 

... 49 

tricuspidatum, A. Gray. 

... 49 

Mangifera, Linn. 

... 138 

indica, Linn. 

' ... 138 

Maoutia, Wedd. 

... 498 

Puya, Wedd. 

... 498 

Marled begonmfoliay Boxb. 

... 208 

Marsdenia, R, Br, 

365 

iucida, Fdgew. 

... 365 

Boylei, Wight. 

... 365 i 

tenacissima, W. and A. 

... 366 

volubilis, Cooke. 

... 362 . 


Melastomaceas 
Melia, Linn. 

Azedarach, Linn, 

Aleliacese ... .... 

Meliosma, Blume. 

dilleniaefolia, Walp. ... . 
pungens, Walp. , ... 
Wallichii, Planch, 
Menispermaeese 
Mezoneurum, Desf. . 

cucullatum, W. and A. 
Miciielia, Linn. 

Champaca , Linn . 

Kisopa, Ham. 

Microglossa, DC. 

albescenSj Olarhe. ... 
Mj.liusa>, Leschm. ^ 

velutina, Hook. f. and T. 
Millettia, W. and A. 

anricuhta, Baker. 

Mimosa, Linn. 

iiimalayana, Gamble. ... 
pudica, Linn, 
mhicaiilisy Lamk. 
Mhnosoidece 
Mitragyna, Korth. 

parvdfolia, Korth. 

Moraces 

Morinp, Lamk. 
oleifera, Lamk. 
pterrjgosperma, Ga3rtn. 

Morin gaceae 
Morns, Linn. 
indica, Linn. 
laevigata, Wall. 

^rrata, JRoxK ... 


247 

88 

88 

85 

132 

133 
133 
138 

13 

186 

186 

7 
7; 

8 
303 
303 

11 

11 

153 

154 
194 
194 
194 
194 
193 
287 
287 

501 
145 
145 
145 
145 

502 

502 

503 
503 


Mncuna, Adams, 
atropurptirea, DO. 
imbricata, DC. 

Murraya, Linn. 
exotica, Linn, 
Koenigii, Spreng. 

Mycetia, Reinw. 
longifolia, Kuntze. 

Myrica, Linn. ' 

ISTagi, Thunb. 

Myricacejfi 

Myricaria, Desv. 
elegans, Boyle 
germanica, Desv. 

Myrsinacess 

Myrsine, Linn. 
africana, Linn, 
semiserrata, Wall. 

Myrtaceas 

N 

Nerium, Linn. 
odorum, Sol and 


Nyctanthes, Linn. 
Arbor- tristis, Linn. 

0 

Ocbnace© 

Ochna, Linn. 

pnmila, Ham, 

Odina Woodier, Boxb. 
Olacacese 
Olax, Linn. 
nana, Wall, 
scandenSy Boxb. 
Olea, Linn. 

cnspidata, Wall. 
glandnlifera, Wall. 
Oleaceas 
Opuntia, Mill. 

Dilleniif Haw. 
monacantha, Haw. 
Oroxylum, Vent. 

indicum, Vent. 

Orth anthera, W igh t. 

viminea, Wight. 
Osbeckia, Linn. 

stellata, Wall 
Osman thus, Lour, 
fragrans, Lout. 
Osyris, Linn. 

arborea, Wall, 
Ongeinia, Benth. 
dalbergxoides, Benth. 

p 

Palmaeeaa 
Papilionatse 
Pavetta, Linn. 
indica, Linn, 
snbcapitata, Hook, f. 
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. 171 
. 171 
. 75 

76 
76 
295 
295- 
517 
517 
517 

35 

36 
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315 

315 

315 
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. 241 

. 347 
. 347 
. 423 
. 337 
. 337 

. 81 
. 81 
. 81 
. 141 
89 
89 
89 
89 
339 
339 
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259 
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354 

355 
247 
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341 
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467 
467 
162 
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147 
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295 
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Pentapatiax , Seem. ■... 

Page. 

... 265 

Leschenanltii , Seem . 

... 266 

parasilicnm, Seem. 

... 265 

Pergnlaria pallida, and A. 

... 362 

Periplbca, Linn. ... 

... 368 

, calophylla, Falc. 

... 358 

Peris ‘Topfce, Nees. 

... 401 

speciosa, Nees, ... 

... 401 

l^etaiidium, Nees. 

... 390 

barlerioides, Aea,?. 

... 391 

Philadelphns, Linn. ... 

... 230 

coronarius, Linn. 

... 230 

toinentosTls, 4V alt. 
Pblogacantbus, Nees. ' ... 

... 230 

... 397 

puhinervius, T. Anders. 

... 398 ‘ 

thyrsiflorns, Nees. 

... 397 

Phoebe, Nees. 

... 447 

lanceolata, Nees. 

... 417 

pallida, Nees. 

... 447 

Phoenix, Linn. 

... 544 

acauUs, Buck. -Ham. 

... 545 

hurnilis, Royle. 

... 545 

^ sylvestris, Eoxb. 

... 544 

Phyllanthus, Linn. 

... 474 

Hmblica, Linn. 

... 476 

indicus, Mueli. Arg. ... 

... 476 

..parvifolkis, Bnch.-Ham. 

... 475 

xeticulahLS, Poir. 

... 476 

Picea, Link.* ... 

564 

Morinda, Link. , 

... 565 

Sniiihiana, Boiss. 

... 565 

Picrasma, Blume. 

... 79 

quassioides, Bennett. 

... 79 

Pieris, D. Don. 

... 308 

ovalifolia, D. Don. 

.... 809 

villosa, Hook, f. 

... 309 

Pinacese 

... 563 

Pinus, Linn. 

... 563 

excelsa, Wall. 

... 564 

Gerardiana, Wall. 

... 563 


longifolia, Boxh. ... 564 

Piper, Linn, ..w ... 441 

brachystachyum, Wall, ... 441 

nepalense, Miq. ... ... 441 

peepuloides, Eoxb, ... ... 442 

Piperacegs ... .,w ... 441 

Pipf-adenia, Benih. ... ... 193 

onrlhensis, Brand. ... 193 

Piptanthus, D. Don. ... 149 

napalensis, D, Don, ... ... 149 

Pistacia, Linn. ... ... 140 

mtesrerrima, J. L, Stewart. ... 140 

Pittosporacese ... ... 33 

Pittosporum, Banks. ... ,. 33 

erio^rpum, Boyle. ... ... 83 

ioribundum, W. and A. ... 34 

Plectraiithus, L* Berit. ... 421 

• Co9tsa, Bnch.-Ham. ... , , 421 

rngostis, Wall. ... ^ 422 

tetnifolius, Don. ... . , 422 


Plumbaginace© 

Plumbago, Linn, 
zeylanica, Linn. 
Pogostemoii , Desf. 

.. piectranthoides, Desf.' 
Polygonaceas 
PblygoniiiD, Linn. 

capitatum, Buck, -Mam. 
chinense, Linn. " 
emodi, Meissn, 
frondosum, Meissn. ... 
paniculatium, PI. 
plebejum, B."' Br. 
recumbens, Boyle, 
vaccinif olium , W a 1 1. 
Populus, Lmn. 

ciliata, Wall. 

Porana, Burm. 

paniculata, Roxh. 
Potentilla, Linn. 
eriocarpa, Wall. 
fniticosa, Linn. 
rigida, Wall, 

Sibbaldi, Kal’er. 

Pothos, Linn. 

Catbcartii, Bc/mff. 
Pouzolzia, Gaud. 

viminea, Wedd. 

Premna, Linn. 
barbata, Wall, 
intermpta, Wall, 
lafifclia, Eoxb. 
mucronata, Roxh. 
Prinsepia, Boyle, 
utilis, Royle. 

Prosorus, Dah. 

indicus, Dalz. 

'nmiis, 

acmninata, Wall. 
cerasoides, D. Don. ... 
cornuta, Wall. 
Jacquemontii, Hook. /. 
nepalensis, Ser. 

Padus, Linn. 

Persica, Stokes. 

Pnddum, Eoxb. i.. 

nndulata. Ham. 

’sidium, Linn, 

Guyava, I/inn. 
?terocarpus, Linn. 

Marsupinm, Eoxb. 
Pueraria, DC. 

tnberosa, DC. 

Punica, Linn. ^ ... 

Granatum, Linn. 
Pnpalia, Juss. 

lappacea, Moq. 
Pntranjiva, Wall. 

Boxburgbii, Wall. 
Pygeum, Gcertn. 

acuminatttTn, Caleb ... 
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. 313 
313 
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41.6 
416 

433 
133 

435 ^ 

434 
436 
431 
431 

433 

434 
534 
534 
375 
375 

214 

215 

214 

215 
214 
549 
549 
498 
49S 

410 

411 
410 
410 
410 
205 
205 
475 
475 
201 
203 
202 

203 
202 . 

204 
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20i 
243 
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133 
183 
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250 
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428 
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'479 

204 
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Pynis, Limi. 

Page. 
... 217 

baecatn, Linn. 

... 218 

folioiosa, Wall. 

... 220 

lanata, D. Don. 

... 219 

rnicrophylla, Wall. 

... 220 

I’asb i a , Bnch.-H am . 

... 218 

veatita, Wall. 

... 219 

Q 

Quercus, Linn. 

... 625 

dilataia, Lindl. 

... 627 

glauca, Thunb. 

... 620 

incana, Roxh. 

... 626 

lanuginosa, Don. 

... 520 

semecaipifolia, Sm. 

... 527 

R 

Rapiiidopbora, Schott. 

... 550 

giauca, Schott. 

... 550 

Eandia, Linn. 

... ‘297 

dumetorum, Hook. 

... 298 

longispina, DC. 

... 298 

tetrasperma, Benth. and Hook. 

f. 297 

uiiginosa, DC. 

298 

BanuneiilacesB 

1 

BaiiwoMa, Linn. 

... 345 

serpentina, Benth. 

... 345 

Bsinwardtia, Dumort. 

... 65 

trigyna. Planch. 

65 

Bhabdia, Mart. 

... 374 

lycioides, Mart. ... 

374 

sericea, Edgew, 

Rbamnacese 

... 374 

... 101 

Rbamnus, Linn. ... 

... 105 

dahurica, Pall, 

... 106 

pi'Gcumbens, Edgew, 

... 107 

prostrata, Jacquem. 

... 107 

purpureus, Edgew. 

... 100 

triyueter, Wall. 

...106 

virgafca, Roxb. 

... 106 

iihizopb oracess 

... 235 

Ehododendron, Linn. 

... 309 

Antbopogon, D. Don. 

... 311 

arboreum, Smith. 

... 310 

barbatum, Wall. 
campanulatum, D. Don. 

... 310 

... 310 

iepidotum, Wall. 

... 311 

Ebus, Linn. 

... 135 

acuminata, DC, 

... 138 

Cotinus, Linn. 

... 136 

parvidora, Roxb. 

... 136 

punjabensis, J. L. Stewart. 

... 137 

semialata, Murr. 

... 136 

succedanea, Linn. 

... 138 

Wailichii, Hook. /. , 

... 137 

Bby^chosia, Lour. 

.. 177 

Pseudo-cajan, Camh. 
sericea, Spanoghe. 

... 178 

.. 178 ^ 


Eibes, Linn. 

acuminatum, Wall. 
glaciale, Wall. ... 

Grossularia, Linn. ^ ... 

oricntale, Desj. ... 

rubrum, Linn. 

Eicinus, Linn. ... 

communis, Linn. 

Bivea, Chois. 

ornata, Choisy. 

Bosa, Linn. 

macrophjlla, Lindl. 
mosciiata, J. Herrm. ... 
sericea, Lindl. 

Webbiana, Wall. 

Eosaceae ... 

Boylea, Wall. 

calycina, Briquet, 
elegans, Vv"alL ... 

Bubia, Linn. 

eordifolia, Linn. 

BubiaeeiB 
Bubus, Linn. 

acnminatus, Sm. 
almorensis, Dunn. 
alpestris, BJunie. 
biflorus, Buck. -Ham. 

■ e’lipticus, Smith. 
fasciculatus, DiithiB. 
lasincarpus, Sm. 
macilentus , Camh . 
niveus, Wall. ... 

nutans, Wall, 
paniculatus, Smith. ... 
reticulatus, Wall. 
rosjef ol in s , Smith . 

. Bumex, Linn. 

hn status, D. Don. 

Butacese 

S 

Bahia, Oolebf. 

campanulata, Wall. 
pamcuiata, Ldgew. 
purpurea, Hook. /. and T. 
Sabiacete 

Sageretia, Brongn. 
hamosa, Brongn. 
oppositifolia, Brongn. 
tbeeaans, Brongn. 

Salicacese 
Saiix, Linn. 

acmopbylia, Boiss. ... 
daphnoides, Villars. 
elegans, Wall. 
fiabellaris, Anders. 
fruticuiosa, Anders, 
furcata, Anders. 
hastata, Linn. 
liindieyana, Wall. 
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'■ Pao’e 

oxj^carpa, Anders. ... ... 530 

sclerophylla, ... ... 533 

tetrasperma, ... 530 

Waliichiana, Anaers, ... ... 531 

Samydacese ... ... ... 253 

S<^nta;aces0 ... ... ... 457 

Sapindaces^ ... ... ... r.s3 

Sapindus, Lmw, ' ... ... 130 

deter gens, Edxb. ... ... 130 

Mukorossi, Gcertn, ... ... ISO 

Sapium, P. J3r. ... ... 486 

eiigenisefoimm, Ham. ... ... 487 

iusigne, Trim. ... ... 487 

sebiferum, Roxb. ... ... 4S6 

Sapotaceae ... ... ... 321 

Sarcococca, Lindl. ... ... 471 

pruniformis, Lindl. ... ... 471 

saligna, Muell. Arg. ... ... 471 

Saurauja, Willd. ... ... 41 

nepaulensis, DO. ... ... 41 

Saxifragaceee * ... ... 227 

ScMzandra, Michaux. ... ... 8 

grandifiora, Hfe. /. and Thorns. ... 8 

fropinqtia, Hook. f. and T. ... 9 

ScMeicbera, Willd. ... ... 129 

trijuga, Willd. ... ... 129 

Schrebera» Roxh. ... ... 333 

swietenioi^tes, Roxb. ... 333 

Scindapsus, Schott. ... . ... 550 

officinalis, Schott. ... ... 550 

Scutellaria, Linn. ... ... 420 

repens, Buck. ‘Ham. ... ... 420 

Semecarpus, Linn. f. ... ... 139 

Anacardiam, Linn. f. ... ... 139 

Shorea, Roxb. ... ... 45 

robusta, Gccrtn. f. ... ... 46 

Slinteria, W. and A. ... ... 170 

densMora, W. and A. ... ... 170 

vestita, W. and A. ... ... 171 

Bida, Linn. ... ... 47 

acuta, Burm. ... ... 48 

carpinifolia, Linn. f. ... ..^ 48 

cordifoiia, Linn. ... ... 48 

humilis, Willd. ... ... 48 

rhombifoiia, Linn. ... ... .49 

veronicsefolia, Lamh. ... ... 48 

Simarnbace® ^ ... ... 79 

Sldmmia, Thunb. ... ... 74 

Laureola, Sieb. and Zucc. ... 74 

Smilax, Linn. ... ... 535 

aspera, Lmn. ... ... 536 

elegans, Wall. ... ... 537 

erecta, Osmaston. ... ... 536 

indica, Vitm. ... ... 539 

macropl^lla, Roxb. ... 539 

me^isfermoidea, A. DC. ... 537 

parvifolia, Wall. ... ... 537 

prolifera, Roxb. ... ... 538 

Eoxbnrghiana, Wall. ... ... 538 

vaginata, Decsne. ... ... 536 

villandia, Wail. ... ... 539 


Bolanacea 
Solanum, Linn. 

- incanmn, Linn. 
indicnm, Linn. 
melongena, Willd. ... 
verbascifolium, Linn. 
Sopbora, Linn. 

mollis, Grah. 
Spatbolobns, 

Eoxburghii, Benth. 
Spiraea, Linn. 

arena ;a, Hook. f. 
bella, Sims. 
canescens, i). Don. 
(Uverslfolia, Dunn, 
hypoleuea, Dunn. 
Lindleyana, Wall, 
sorbifolia, Linn, 
vaecinifolia, D. Don. 
Zabeliana, G. K. Schn, 


Bpondias, Linn. ... 

... 141 

mangifera, Willd. 

... 141 

Staphylea, Linn. ... 

... 124 

Bmodi, Wall. ... 

124 

Stephania, Lour. 

... 15- 

elegans, Hk. f. and Thoms. 

... 16 

glabra, Miers. 

15 

gr acilenta , M iers . 

... 15 

Stepliegijne parvifolia, Korth. 

... 287 

Stercuiia, Linn. 

... 55 

colorata, Roxb. 

... 56' 

pallens, Wall. 

... 56,' 

viliosa, Roxb. 

... '55.. 

Sterculiacese 

... m 

Stereospermnm, Cham, 

... 384 

suaveolens, DC. 

384, 

Stranvaesia, Lindl. 

... 220 

glaucescens, Lindl. 

... 221 

Streblus, Lour, 

... 513 

asper, Lour. 

... 514 

Sfcrobiiantbes, Blume. 

... 391 

alafcus, Nees 

... 392 

angnstifrons, C. B. Clarke. 

... 393 

afcropnrpnrens, Nees. ... 

... 395 

auricnlatus, Nees. 

... 392 

Daliiousianns, G. B. Clarke. 

... 3Vf4 

ghitinosus, Nees, 

... 393 

pentsternnoides , T. Anders. 

... 394 

quadranguiaris, Clarke. 

... 392 

Wallicliii, Nees. 

... 394 

StyracesB 

... 327 

Symplocos , Linn. 

... 327 

cratjegoides, Buch.-Ham. 

... 327 

ferruginea, Roxb. 

... 329 

racemosa, Roxh. 

... 32S 

ramosissima, Wall. 

... 328 

spicata, Roxh. 

... 32« 

tbeaefolia, D. Don. 

... 32S 

Syringa, Linn. 

... 338 

Emodi, Wall. 

... 338 
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Page. 

Tabeniffimontana, Ldnn. ... 

... 346 

coronaria, Willd. 

... 346 

Tamariudus, Linn. 

... 169 

indica, Linn. 

... 189 

TamariscacesB 

... 35 

Tamarix, Linn.- • 

... 35 

dioica, Roxh, 

... 35 

Taxacet?? 

... 561 

Taxus, Tourn. . 4 ,* 

... 501 

bacca:a, Linn. ■ 

... 561 

Telosma, CoviUe. 

... 361 

palUcla, Craib. ... 

... 362 

Tephrosia, Pers. 

... 154 

Candida, DC. 

... 164 

Haiiiiltonii, J. R. Driimm. 

... 155 

Terminalia, Linn, 

... 237 

irfima, W. and A. ... 

... 237 

belerica, Roxh. 

... 237 

chebnla, Reiz. 

... 238 

t'omentosa, Wt. and Am. 

... 238 

TernstroemiacejB 

... 41 

Thespesia Lanipas, Dalz. and 

Gibs. 52 

macfophylla, Bhime. ... 
Tbnnbergia, Linn. f. 

... 52 

... 388 

coccinea, Wall. 

Thymelseace© 

Thymus, Linn. 

... 388 

... 453 

... 415 

Serpby Hum , Linn. 

... 416 

‘Tiliaceai 

... 59 : 

Tinospora, Miers. 

■ : -:,f 41 

cordifolia, Miers. 

... 15 

malabarica, Miers. 

... :- "14. 

Todd alia, Juss, 

... 71 

aculeata, Pers. ... 

... 71 

Toricellili, DC. 

... 270 

feilisefolia, DC. 

... 270 

Toxocarpus, W. and A. ... 

... 361 

bimalensis, Falc. 

... 361 

HVaclielospermum, Lemaife. 

... 349 

axillare, Hook. f. 

... 350 

frag^rans, Hook. f. 

... 349 

'Tracliycarpus, WendL 

Taldi, Bdcc. 

... 646 

... 546 

Trema,- Lour. 

... 492 

orientalis, Bltme. 

... 493 

politoria, Planch. 

... 493 

Trewia, Linn. 

... 482 

nudifiora, Linn. 

... 483 

Trichosanthes, Linn^ 

... 255 

paimata, Roxh. 

... 255 

Trios fceum, Linn. 

... 277 

hirsutum, Wall. 

... 277 

Triumfetta, Linn. 

... 63 

pilosa, Roth. 

... 63 

rhomboidea, Jacq. 

... 63 

Tsuga, Carriere. 

565 

^Brnnoniana, Carr. 

565 
... 123 

... 

Turpinia, Vent. 
nepalensis, Wall. 


Tyiophora, R. Br. 

Page, 

... 363 

exil is, Colehf. 

... 368 

u. 

Ulniaceas ... 

... 489 

Ulmus, LinUi 
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